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INTRODUCTION 


TO   THE    FIRST   EDITION. 


Lcndonj  1819. 

Aware  of  the  objections  that  may  attach  to  the  measure 
of  cultivating  improvements  in  warKke  practice  through 
the  medium  of  the  Press,  I  must  explain  the  circum- 
stances which  have  led  to  the  publication  of  this 
Work. 

Having,  during  the  war,  made  observations  and 
formed  opinions  respecting  the  state  of  Gunnery  in  the 
British  Navy,  which  led  me  to  reflect  studiously  how 
this  important  branch  of  our  martial  system  might  be 
improved,  I  occupied  myself,  for  some  time  after  the 
close  of  the  war,  in  composing  this  Work;  and  in 
October,  1817,  transmitted  it  to  the  Lords  Commissioners 
of  the  Admiralty. 

The  long  absence  of  the  Senior  professional  Lord 
(the  late  Admiral  Sir  George  Hope)  from  the  Board, 
and  the  changes  which  took  place  upon  the  lamented 
death  of  that  distinguished  officer,  occasioned  some 
delay  in  taking  my  papers  into  consideration ;  but  I 
was  soon  afterwards  honoured  with  "  the  thankful  ac- 
knowledgment of  the  Naval  Administration  for  the 
very  able  "  (they  were  pleased  to  say)  "  and  valuable 
communication  I  had  made ;"  but  no  decision  was  then 
formecL  as  to  the  use  that  should  be  made  of  it. 

In  November,  1818,  I  was  honoured  with  a  further, 
and  still  more  flattering,  acknowledgment  from  the 
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Admiralty,  accompanied  by  a  request,  that  I  would 
permit  a  Copy  of  my  Work  to  be  retained  in  the  Ad- 
miralty Office,  with  a  view  to  carry  into  effect  the 
whole,  or  any  part  of  my  plans,  hereafter,  when  those 
considerations  and  financial  circumstances,  which  at 
that  time  prevented  their  adoption,  might  admit.  To 
this  communication  I  returned  the  following  answer : — 

Sir,  Farnham,  Nov.  29M,  1818. 

I  HAVE  had  the  honour  to  receive  your  letter  of  the  24th 
instant,  in  which  you  acquaint  me,  by  Lord  Melville's  directions, 
that  his  Lordship  and  the  Board  think  very  highly  of  the  manner 
in  which  I  have  treated  the  important  subject  of  Naval  Gunnery, 
in  the  several  MSS.  which  I  have  addre^ed  to  the  Admiralty — 
their  approbation  of  many  of  the  suggestions  contained  in  those 
papers — and  their  request  to  be  permitted  to  retain  a  Copy  of  the 
Work  at  the  Admiralty,  in  order  that  they  may  be  enabled  to  carry 
into  eflFect  the  whole  or  any  part  of  my  plans,  in  the  event  of 
changes  in  those  circumstances  and  considerations  which  at  present 
prevent  the  adoption  of  my  suggestions. 

I  am  gratified  by  this  communication ;  and  beg  you  to  present 
to  the  Board  my  consent  to  their  Lordships  retaining  a  Copy  of 
my  Work  ;  to  which  I  request  copies  of  all  my  Letters,  including 
this,  may  be  attached,  for  the  purpose  of  procuring  reference  to 
me,  should  I  be  living,  at  the  time  any  adoption  of  my  plans  may 
be  contemplated. 

I  had  formed  an  intention  of  making  a  publication  upon  this 
subject ;  but  considering  this  consent  to  the  request  which  the 
Board  has  made,  as  inconsistent  with  the  measure  of  publication,  I 
willingly  abandon  that  intention  unless  it  should  have  the  approba- 
tion of  their  Lordships. 

I  have  the  honour  to  be, 

&c.  &c. 

lb  Vice-Admiral  (Signed)        IIoWARD   DoUGLAS. 

8ir  Graham  Moore,  K.CJi., 
Ac,  (fee. 

In  answer  to  this  letter  I  was  soon  afterwards  ac- 
quainted by  Vice- Admiral  Sir  Graham  Moore,  that  he 
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NAVAL    GUNNERY. 


PART  I. 


ON  THE  ORGANIZATION  AND  TRAINING  OP  NAVAL 

GUNNERS. 

1.  Soon  after  the  termination  of  the  wars  arising  from 
the  French  Revolution  (of  1793),  the  author  published 
the  first  edition  of  his  work  on  Naval  Gunnery,  with 
the  view  of  drawing  pubUc  attention  to  a  subject  which 
he  considered  of  vital  importance  to  the  interests  of 
the  country.  This  he  was  induced  to  do  in  conse- 
quence of  the  unsatisfactory  state  of  practical  gunneiy 
at  that  time,  to  which  the  author  attributed  some  of  the 
disastrous  results  which  ensued.  To  the  remarks  which 
he  was  then  led  to  offer  he  would  still  solicit  attention, 
not  for  the  purpose  of  conveying  censure,  which  is  far 
indeed  from  the  author's  intention,  but  simply  to  show 
in  bolder  relief  the  improvements  which  have  since  been 
made,  and  to  hold  out  encouragement  to  the  exertion  of 
every  effort  for  maintaining  and  increasing  the  advan- 
tages already  gained.  The  author  here  takes  leave  to 
state,  that  he  has  had  the  most  gratifying  assurances 
from  officers^of  every  rank,  and  of  the  most  distinguished 
character,  that  the  present  improved  condition  of  our 
officers  and  seamen,  with  respect  to  this  essential  branch 
of  the  naval  profession,  is  mainly,  if  not  wholly,  to  be 
attributed  to  the  means  adopted,  conformably  to  his  sug- 
gestions, for  its  cultivation  theoretically  and  practically ; 
and  he  hopes  he  shall  be  able  to  show,  in  the  present 
work,  the  necessity  we  are  under  of  extending  our 
Crunnery  Establishment^  both  as  the  best  means  of  keep- 
ing up  and  advancing  our  attainments  in  the  objects 

B 


2  NAVAL  GUNNERY.  Past  L 

of  instruction  there,  and  of  placing  the  country  in  a  stete 
of  security  in  the  event  of  the  occurrence  of  any  sudden 
emergency. 

2.  When  the  fleets  of  Europe,  opposed  to  us  in  the 
late  war,  had  been  swept  from  the  mce  of  the  ocean  by 
the  gallant  achievements  of  the  British  marine,  a  period 
of  triumphant,  undisputed  dominion  ensued,  during 
which  our  seamen  were  not,  in  general,  suifficiently 
practised  in  the  exercise  of  those  weapons  by  which  that 
dominion  had  been  gained ;  but,  in  the  pride  of  con- 
quest, were  suffered,  in  many  instances,  to  lose  much  of 
that  proficiency  in  warlike  practice  which  had  been 
acquired  in  a  long  series  of  arduous  service. 

3.  Reviewing  carefully  our  naval  actions  with  Eu- 
ropean enemies  during  the  whole  of  the  last  vear  (1793- 
1815),  and  comparing  them  with  the  battles  which  were 
fought  in  that  which  immediately  preceded,  there  ap- 
pears abundant  proof  that  the  navies  of  Europe  had,  in 
the  later  epoch,  very  much  deteriorated  in  the  practice 
of  gunnery.  In  the  later  years  of  Napoleon's  reign, 
though  considerable  improvements  had  then  been  effected 
in  the  marine  of  France,  the  state  of  practical  gunnery 
among  French  seamen  was  so  bad,  that  we  have  seen 
ships,  strongly  manned,  playing  batteries  of  twenty  or 
thirty  heavy  guns  against  our  vessels,  without  more 
effect  than  mi^t  easily  have  been  produced  by  one  or 
two  well-directed  pieces ;  and  we  have  seen  some  cases 
in  which  heavy  frigates  have  used  powerfiil  batteries 
against  our  vessels  for  a  considerable  time  without  pro- 
ducing any  effect  at  all. 

4.  The  danger  of  resting  satisfied  with  superiority 
over  a  system  so  defective  as  that  of  our  former  oppo- 
nents, has  been  made  sufficiently  evident.  We  became 
too  confident  by  being  feebly  opposed ;  then  slack  in 
warlike  exercise,  by  not  being  opposed  at  all ;  and  lastly, 
in  many  cases,  inexpert  for  want  even  of  drill  practice ; 
and  herein  consisted  the  great  disadvantage  under  which, 
without  suspecting  it,  we  entered,  with  too  great  confi- 
dence, into  a  war  with  a  marine  much  more  expert  than 
that  of  any  of  our  European  enemies. 
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5.  Comparative  views  of  warlike  skill,  as  well  as  of 
bulk  and  force,  besides  other  considerations,  are  ne- 
cessary to  a  correct  analysis  of  naval  actions.  If  a 
vessel  meet  an  enemy  of  even  greatly  superior  force, 
it  is  due  to  the  honour  of  her  flag  to  try  the  effect  of  a 
few  romids ;  but,  unless  in  this  gallant  attempt  she  leave 
marks  of  her  skill  upon  the  larger  body,  whilst  she,  the 
smaller,  is  hit  at  every  discharge,  she  does  but  salute 
her  enemv's  triumph  and  discredit  her  own  gunnery.' 
It  IB  not  (Usgraceful  that  a  vessel  should  be  compelled 
to  yield  to  another  of  superior  force ;  but  it  is  so,  that 
the  enemy  should  not  be  made  to  smart  for  his  conquest ; 
yet  the  defenders  of  the  devoted  vessel  could  not  in  jus- 
tice be  blamed,  so  long  as  naval  gunnery  was  not  a 
matter  of  professional  cultivation  and  absolute  obliga- 
tion.^ We  do  well  to  augment  our  naval  strength  by 
the  constmction  of  large  ships,  and  by  attention  to  all 
the  details  of  personal  and  material ;  but  it  is  even  more 
important  to  make  it  an  object  of  timely  consideration 
how  our  ships  are  to  be  provided,  at  the  beginning  of  a 
war,  with  an  adequate  proportion  of  officers,  gunners, 
and  seamen  trained  to  warlike  practice. 

6.  The  material  of  our  navy  is  in  the  finest  possible 
condition.  Our  ships  are  greatly  improved  in  every 
future  of  strength  and  quality.  Our  ordnance  is  the 
1^^  in  the  world ;  every  species  of  store  and  equipment 
ix  perfect.  We  possess  excellent  seamen,  trained  by  the 
operations  of  our  commercial  navy.  Our  officers,  many 
of  them  educated  at  the  public  expense,  are  good  navi- 
crsitorB,  excellent  astronomers,  and  are  full  of  energy, 
a4tivity,  and  courage :  but  all  these  qualifications  do  not 
satisfy  the  requirements  of  a  good  ship  of.  war :  to  them 

*  la  Uk  actioa  between  the  President  and  the  Little  Belt,  in  1811,  the 
axtcr  wBe  he^rilj  damaged,  and  had  eleven  men  killed  and  twenty- one 
vvmnded ;  while,  on  board  the  President,  a  boy  only  was  killed,  not  a  shot 
^r^tk  ber  boll,  aiid  only  two  hit  her  masts. — Jatnet^  Naval  Uuiory^  vol.  vi. 
;   la 

^  Ob  ooe  oocaaioD  the  gunners  of  a  vessel  mistook  the  elevated  sight  of 
tWir  anna  (earronades)  for  the  point-blank  line;  and,  when  close  to  the 
'^nay,  fired  at  an  elevation  of  9k  degrees.  The  author  has  witnesised,  and  he 
(  iSd'naoM  diatinguishe<l  authorities  to  prove  the  existenoe,  formerly,  of  much 
■>  t*  snioQS  errors  in  pnMrtice. 
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should  be  added  a  competent  knowledge  of  the  science 
and  practice  of  gunnery. 

7.  Till    lately  this  important  element  was  almost 
wholly  wanting.     A  fter  years  of  war  had  afforded  us 
ample  opportunities  of  practice,  and  yielded  us  many 
splendid  victories,  our  gallant  officers  were  ofbeia  sent 
forth,  with  well-earned  reputations,  and  the  sacred  ho- 
nour of  the  British  flaff,  depending  upon  crews  on  whom 
no  reliance  could  be  placea,  excepting  for  courage  and 
self-devotion ;  and  under  such  circumstances  it  is  not 
surprising  that  we  were,  in  some  instances,  severely  dis- 
appointed.    The  author  trusts  he  may  be  allowed  some 
credit  for  having  suggested  the  remedy  to  the  then  ex- 
isting defects  in  our  naval  system,  which  has  since  been 
so   successfully    adopted ;    and  he    takes  occasion  to 
assure  the  officers  of  the  navy  who  may  peruse  this 
work,  that  any  remarks  on  public  events  which  he  may 
think  it  necessary  to  make  m  the  course  of  this  treatise, 
are   not  quoted  to  criticise,  but,  on  the  contrary,  to 
justify,  or  account  for,  operations  which  were  always 
most  gallantly  undertaken,  and  which  could  not  per- 
haps have  been  better  executed,  with  the  means  at  tneir 
command. 

8.  It  remains  only  that  we  take  special  care  to  pre- 
serve the  high  position  which  we  have  struggled 
through  years  of  difficidty  to  attain ;  that  we  not  only 
secure  it  from  decay,  but  also  use  the  utmost  diligence 
to  improve  it,  by  availing  ourselves  of  all  the  resources 
of  science  as  they  arise,  and  acquiring  those  facihties  in 
manual  operations  which  contmual  practice  alone  can 
bestow. 

9.  It  will  not,  perhaps,  be  considered  improper  here 
to  make  a  few  observations  on  the  opinion  that  nothing 
which  is  not  coarsely  simple  can  be  used  in  naval  gun- 
nery ;  and,  consequently,  that  no  delicate  instrumental 
operations  ought  to  be  attempted.  Nothing  can  be 
more  unfounded  than  such  an  opinion;  instruments 
which  may  be  considered  complicated  and  unmanageable 
by  persons  quartered  at  a  gun  for  the  first  time,  are 
itsecf  with  the  utmost  facility  by  well-formed  artillerists* 
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The  diflSculty  which  the  author's  father  experienced, 
even  from  oflScers,  in  procuring  the  adoption  of  gun- 
\(Kksj  and  many  other  improvements  which  he  had  made 
in  naval  ordnance,  are  proofs  how  far  the  want  of  some 
general  system  for  the  cultivation  of  the  science  and  art 
of  fpmnery  causes  impediments  to  the  introduction  of 
measures  which  tend  to  the  advantage  of  the  service,  and 
which,  instead  of  heing  undervalued,  would  he  eagerly 
received^  were  naval  officers  and  seamen  taught  how  to 
estimate  them. 

10.  In  the  former  editions  of  this  work  the  author 
{K)inted  out  the  important  advantages  which  would 
result  from  enlightening  hy  theory  and  training  by 
practice,  during  peace,  a  large  proportion  of  those  who 
are  to  serve  our  naval  ordnance  m  war.  He  showed 
that,  whatever  plan  might  be  adopted  for  the  improve- 
ment of  Naval  Crunnery,  it  should  be  calculated  to  in- 
Ktmct  officers,  master-gunners,*  gunners'  mates,  and  their 
crews ;  and  that  no  measure  which  provides  only  for  the 
drill  of  the  men,  could  eflFectually  improve  the  service 

1>ractice  :  the  mere  dexterity  of  a  few  privates  will  do 
ittle,  unless  directed  by  cultivated  ana  well-exercised 
intelligence  on  the  part  of  the  officers  commanding  in 
the  ship's  batteries,  and  assisted  by  a  good  crew  of  prac- 
tical gunners. 

1 1.  He  observed,  that  to  instruct  the  rising  class  of  offi- 
cers in  gunnery,  a  short  course  of  theoreticsd  instruction, 
showing  all  the  established  principles  of  the  science, 
Bhould  oe  introduced  at  the  Naval  College ;  and  that 
cunnery  should  also  be  made  an  item  in  the  examina- 
tions for  promotion.  To  instruct  a  proportion  of  officers, 
midshipmen,  master-gunners,  gunners'  mates,  and  some 
H^men,  in  the  practice  of  gunnery,  DepSts  of  Ifistruction 
uliould  be  formed.  So  much  depends  upon  the  nature  and 
composition  of  these  establishments,  that  the  author  must 
lie  permitted  to  show,  at  some  length,  the  reasons  which 
have  guided  him  in  making  the  following  suggestions ;  and 


*  To  sToid  mistake,  the  gunners  of  ships  are  here  designated  maUer- 
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the  objections  which  appear  to  him  to  attach,  in  great 
force,  to  some  measures  tnat  have  been  contemplated. 

12.  It  is  assuredly  important,  and  even  indispen- 
sable, in  establishing  schools  for  instruction  in  the 
practice  of  Naval  Gunnery,  that  the  posts  of  instructors 
m  them  should,  in  consequence  of  the  opportunities 
afforded  to  such  persons  for  the  acquirement  of  great 
proficiency  and  for  originating  improvements,  be  con- 
ferred on  those  only  who  are,  afterwards,  to  practise,  in 
the  profession,  on  service^  what  they  cultivate  and  teach 
during  peace. 

13.  The  fundamental  principles,  then,  that  should 
form  the  basis  of  anv  measure  that  may  be  adopted  for 
the  improvement  oi  Naval  Gunnerv  are,  that  no  plan 
which  does  not  provide  for  instructing  oflScers,  master- 
gimners,  gunners'  mates,  and  their  crews,  as  well  as 
drilling  seamen  in  the  exercise,  can  eflFectually  improve 
the  service  practice ;  and,  in  order  to  render  permanent 
and  effectual  the  benefits  that  would  result  from  the 
formation  of  Naval  Dep6ts  of  Instruction,  a  proportion 
of  intelligent  seamen  should  be  engaged  for  a  term  of 
years,  and  formed  into  a  permanent  body,  from  which 
the  important  situations  of  master-gunners  should  be 
filled ;  and  which,  in  a  more  extended  form,  might  be 
made  to  furnish  hereafter  a  considerable  number  of  ex- 
pert seamen-gunners  to  act  as  captains  of  guns ;  or,  if 
not  sufficiently  numerous  to  do  this,  capable,  at  least,  of 
soon  drilling  to  the  established  system,  the  ordinary 
crews  of  those  vessels  into  which  these  trained  men  may 
be  draughted. 

14.  When  the  vessels  which  have  been  three  years  in 
commission  are  paid  off,  and  the  seamen  dispersed,  what 
permanent  naval  advantages  do  we  reap  from  the  in- 
struction that  may  have  been  given  ?  The  instructed 
are  thrown  at  large  upon  the  world — the  instrucfaw^, 
though  improved  by  the  lessons  they  have  given,  are 
still  not  real-service  naval  gunners ;  and  it  may  happen 
that  the  system  and  expertness  which  they  may  nave 
acquired,  will,  in  numerous  instances,  be  carried  to  the 
aid  of  foreign  nations,  at  the  very  time  we  most  require 
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them  ourselves.  Ship  after  ship  may  be  commissioned, 
and  the  crews  drilled,  but,  on  the  expiration  of  their  ser- 
vitude, these  are  dispersed.  All  we  can  hope  for  from 
such  a  plan  is,  that,  by  this  mode  of  introducing  suc- 
cessions of  trained  gunners  into  the  merchant  service,  we 
may  hereafter,  in  war,  recover  some  for  the  Royal  navy ; 
but  in  the  mean  time  the  rising  generation  of  naval 
officers,  of  whom  but  few  can  be  employed  afloat,  would 
Ite  left  uninstructed,  master-gunners  and  their  crews  un- 
improved, and,  most  certainly,  no  permanent  advantages 
gamed. 

15.  Now  to  remedy  these  serious  objections,  we  should 
first  engage  a  certain  number  of  seamen,  expressly  for 
the  service  of  the  gunner  s  crew,  for  periods  of  five  or 
Keven  years ;  renewable  at  their  expiration,  attaching  a 
^mall  increase  of  pay  to  every  such  consecutive  re- 
engagement.  The  advantages  held  out  to  volunteers 
^haald  be,  that  master-gunners,  gunners'  mates,  and  a 
certain  number  of  seamen-gunners,  will,  eventually,  be 
incorporated ;  and  that  a  regular  advancement  in  that 
<lo|)artment  will  hereaft;er  take  place  according  to  merit ; 
w)  that  seamen-gunners  may,  ifthey  can  read  and  write, 
consider  themselves  in  the  certain  road  to  the  attain- 
ment, according  to  their  merit,  of  the  situations  of 
^numers'  mates,  and  master-gunners  of  ships.  Seamen- 
(TonnerB  should  receive  superior  pay,  and  share  prize- 
money,  as  gunnere'  mates  do  now,  or  have  some  other 
rank  superior  to  that  of  able  seamen. 

16.  The  practicability  of  forming  such  an  institution 
rtsolves  itself  into  this — ^whether,  upon  these  advantages 
Winff  made  known,  a  suflficient  number  of  volimteers 
<^n  be  procured  to  commence  such  an  establishment.* 
The  experiment  might  be  easily  tried ;  but  the  proposal 
should  oe  accompanied  with  an  explanation  that  the 
system  provides,  eventually,  a  term  ot  relief,  or  residence 
on  shore,  for  men  so  incorporated.    If  the  experiment 


*  It  «i0  tni^estod  to  the  autbor  by  a  pillant  Admiral,  that  boys  who  may 
W  ftlocatMl  at  the  Asylum,  or  by  the  Marine  Society,  might,  after  practice 
t^oll  hare  made  them  able  leamcn,  become  very  fit  persons  for  service  in  this 
4tpartmeni. 
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answer  the  confident  and  authorized  expectation  that 
may  be  entertained  of  its  success,  a  selection  of  naval 
officers,  the  best  practitioners  of  the  late  war,  should  be 
named,  to  conduct  the  DepSts  of  Instruction ;  and  the 
author  has  every  reason  to  believe  that  some  very  dis- 
tinguished officers  would  come  forward  to  commence 
such  a  system.'     In  this  way  a  number  of  trained  men 


*  The  following  extracts  are  made  from  some  of  the  very  nmnerous  letters 
which  the  author  received,  oontuning  expressions  of  entire  conviction  of  the 
necessity  of  adopting  his  plan  :  the  letters  are  from  naval  officers  of  the  first 
distinction,  whose  names  the  author  is  proud  to  quote.  Those  officers  ho- 
noured him  hy  advocating  and  urging  the  plan  with  all  the  weight  of  their 
influence,  and  were  materially  instrumental  in  its  introduction  and  extension. 

(Extract.) — Sm  P.  6.  V.  Bbokb  to  Sib  Howabd  Douglas. 

«  Broke  Hall,  July  5,  1818. 

*'  Dear  Sib, — As  a  brother  officer,  though  charged  with  the  same  duties  upon 
a  different  element,  I  trust  you  will  excuse  this  my  frank  address  [the  author 
had  not  then  made  personal  acquaintance  with  this  eminent  officer]. 

"  Your  obliging  letter  and  treatise  arrived  this  morning,  and  I  am  much 
flattered  by  your  reference  to  me. 

'*  I  am  a  most  anxious  well-wisher  of  your  plan.  We  are  all,  indeed,  deeply 
indebted  to  an  officer  who  takes  such  pains  and  bestows  such  ability  upon  an 
object  so  requisite  to  the  support  of  our  national  honour. 

(Signed)  **  P.  B.  V.  Bbokb." 


(Extract.) — Sib  P.  B.  V.  Bboke  to  Sib  Howabd  Douolas. 

**  Broke  Hall,  September  23,  1818. 

"  Mt  deab  Sib  Howabd, — A  strong  proof  of  the  exigency  of  enforciug  some 
improvement  in  our  naval  gunnery  is  the  indifference  with  which  the  subject 
is  regarded,  after  the  useful  lessons  which  the  late  war  afforded  us  ;  but  I  hope 
vour  exertions  will  effect  much.  If  you  can  get  one  small  depdt  established, 
it  will  soon  create  an  excellence  that  will  excite  emulation. 

"  I  am,  my  dear  Sir  Howard, 
(Signed)  "  P.  B.  V.  Bbokk." 


(Extract.) —Sib  P.  6.  V.  Bbokb  to  Sib  Howabd  Douglas. 

«  Broke  Hall,  January  3, 1819. 
"  Mt  dbab  Sib  Howard, — I  thank  you  for  your  communication,  but  do  most 
sincerely  regret  the  contents  of  it ;  and  it  is  mortifying  to  see  that  all  our 
hopes  in  your  spirited  and  assiduous  endeavours  are  for  &e  present  suspended. 
We  must  hope  that  hereafter  circumstances  may  be  more  propitious  to  the 
adoption  of  your  plans. 

**  But  I  hope  that,  however  great  a  sufferer  from  the  non-adoption  of  your 
plans,  I  shall  not  suffer  by  their  not  being  published,  and  request  you  will 
have  the  kindness  to  order  some  amanuensis  to  copy  your  work  for  me,  reward 
him  liberally,  and  favour  me  with  an  account  of  the  expense.  It  is  a  curious 
plea  that  the  present  state  of  the  country  does  not  ^require  the  improvement 
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would  always  be  retained  in  the  service — successions  of 
oommandersy  and  many  officers  who  cannot  be  employed 
afloat  in  a  limited  peace  establishment,  would,  at  the 
trifling  expense  of  full  pay,  be  improved  in  this  impor- 
tant branch  of  their  military  duties ;  master-gunners 
and  gunners'  mates  would  be  trained ;  and  a  permanent 
stock  of  seamen-gunners  brought  up,  to  fill  hereafter 


prnposed :  it  will  be  too  late  to  teach  oar  bands  to  war  when  the  enemy  is 
pilladni;  oor  trade,  and  Lloyd's  in  an  uproar  to  have  ships  ri^ed  and  sent 
iostantly  to  tea. 

(Signed)  «•  P.  B.  V.  Bbokb," 


(Extract.)— Sib  S.  J.  Pichxll  to  Sib  Howard  Douglas. 

««  Stratford  Place,  1818. 
**  I  piTe  your  M.8.  to  Sir  Philip  Broke  to  read,  who  might  do  more  good 
than  any  other  man,  did  he  reside  in  London,  with  the  views  which  he  has 


**  Sir  Philip  Broke  has  so  completely  reviewed  yonr  work,  and  been  so 
decidedly  of  your  opinion  in  every  essential  part  of  it,  that  there  remains 
Dothiog  for  me  to  add  bat  my  most  earnest  wish  that  something  should  be 
done  to  reicoe  that  part  of  oar  daty  from  the  state  in  which  it  now  is ;  and 
Dotvithstanding  yoa  will  yet  meet  with  much  opposition  in  attempting  to 
cviy  yoor  plans  into  effect,  I  sincerely  hope  that  you  will  not  lose  sight  of 
t>ie  object  to  which  you  have  so  ably  drawn  our  attention ;  and  I  am  incline 
}HU>  bope  that  perseverance  will  overcome  the  prejudice  you  have  had  to 
niooiuitcr. 

(Signed)  "  8.  J.  Pbchkll/» 


(Extnict.>--SiB  S.  J.  Pbchkll  to  Sib  Howabd  Douolab. 

"Albany,  June  16,1830. 
"  The  old  Flag  Officer  has  done  what  even  yon  could  not  effect,  though  not 
to  tlie  extent  that  either  of  us  could  wish ;  but  within  these  few  days  an 
cffder  has  been  given  to  establish  a  gunnery  school  on  board  the  "  Excellent  ** 
at  Portsmouth. 

(Signed)  "  S.  J.  Pbchkll." 

nrbe  expfcssian  **  the  old  Fteg  Officer  **  in  the  above  extract  alludes  to  a 
opl^bratcd  pamphlet  which  had  bMu  recentlv  published,  urgins  the  immediate 
tti>f|4ioQ  of  the  author's  plan.  That  pamphlet  was  attributed  at  the  time  to 
Admiral,  the  late  Sir  Cnarles,  Penrose ;  but  it  is  now  known  to  have  been 
vritteo  bj  an  able  and  gallant  officer  who,  fortunately  for  the  service,  and 
bafjpily  for  his  friends,  is  living — ^Hear-Admiral  Bowles,  G.B.  The  author's 
^Ull  WM  also  strongly  urged  in  the  leading  articles  of  the '  Times '  newspaper 
of  the  17th,  20tb,  and  24th  of  May  in  the  same  year,  1^80.] 


(Extract.)— Sib  S.  J.  Pscrxll  to  Sib  Howard  Douglas. 

'*  Admiralty,  November  3, 1831. 
"  We  an»  now  likely  to  do  something  more.   Sir  James  Graham  has  approved 
'  ( ihf  plan,  and  has  ap|Otntod  the  ••  Excellent"  tor  this  service ;  and  I  am 
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these  important  offices ;  and  should  it  be  extended  ulti- 
mately in  the  manner  here  proposed,  it  would  furnish, 
besides,  a  considerable  number  of  very  expert  captains 
of  guns, 

17.  In  the  former  editions  of  this  work  (see  the  pages 
from  17  to  24  and  page  28  in  those  editions)  there  are 
given  in  detail  estimates  of  the  composition  and  strength 
of  the  proposed  establishment,  and  also  of  the  expense 
which  would  attend  its  formation,  together  with  indica- 
tions of  the  subjects  which  should  constitute  a  course  of 
practical  education  for  young  officers,  master-gunners, 
gunners'  mates,  and  seamen-gunners :  these  subjects 
comprehend  the  details  of  practical  gunnery  with  the 
different  natures  of  naval  ordnance,  both  on  shore  and 
afloat,  and  the  laboratory  operations  required  for  the 
service ;  but  the  proposed  measures  having  been  carried 
into  effect,  and  the  system  of  instruction  being  now 
fully  organized,  it  is  unnecessary  to  repeat  here  what 
was  then  pointed  out.  The  prospectus  originally  drawn 
up  by  Sir  S.  J.  PecheU,  in  conformity  to  the  author's 
suggestions,  and  transmitted  to  him  for  revision,  in  that 


sure  you  will  not  refuse  me  your  assistance  in  drawing  up  a  prospectus  for 
our  future  sea-^nners. 

"  I  cannot  help  congratulating  you  on  seeing  your  labours  brought  to  a 
satisfactory  result,  and  likely  to  confer  so  much  benefit  on  the  country. 

(Signed)  "  S.  J.  Pechbll." 


(( 


(Extract.) — Sm  S.  J.  Pbchell  to  Sib  Howabd  Douolas. 

**  Admiralty,  February  22, 1832. 

I  enclose  you  my  compilation  [a  prospectus]  from  your  book  for  the  esta- 
blishment on  board  the  "  Excellent,"  and  request  you  will  be  kind  enough  to 
revise,  add  to  it,  or  correct  it,  as  you  may  judge  fit.  The  plan  is  yours,  and 
I  may  indeed  say,  the  whole  of  it  is  yours,  as  anybody  may  see  in  a  moment 
by  turning  over  the  leaves  of  your  book.    [See  Appendix  E.] 

(Signed)  **  S.  J.  Pechbll 


(Extract.)— Sib  S.  J.  Pbchell  to  Sib  Howabd  Douglas. 

«  Admiralty,  February  10,  1832. 

"  After  writing  to  you  I  almost  felt  ashamed  of  having  troubled  you  upon  the 
subject,  when  I  found  everything  I  wanted  ready  cut  and  dry  in  your  own 
work.  I  had,  therefore,  nothing  to  do,  taking,  as  you  did,  a  twenty--eight-gun 
-Hip  establishment  to  begin  with. 

(Signed)  "  S.  J.  Pbchell." 
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distdnguifihed  oflBcer's  letter  of  the  22nd  February,  1832, 
mil  be  given  at  length  in  the  Appendix.  (App.  E.) 
The  following  remarks,  which  contributed  in  a  great 
denee  tc^  the  adoption  of  measures  for  the  systematic 
cultivation  of  naval  gunnery,  are,  on  that  account,  re- 
stated in  this  place. 

18.  As  soon  as  one  set  of  seamen  are  returned  com- 
plete in  exercise  and  practice,  they  should  be  transferred 
to  commissioned  ships,  and  should  there  drill  the  seamen 
engaged  in  the  ordinary  way,  according  to  the  general 
8}'8tem ;  so  that  in  this  respect  these  would  be  as  well 
trained,  at  least,  as  by  the  contemplated  plan ;  and  all 
the  permanent  advantages  of  the  proposed  system  would 
be  80  &r  gained. 

19.  Fresh  seamen  should  be  engaged  as  gunners,  and 
drawn  in  to  the  Depdt  of  Instruction  in  proportion  as 
trained  men  are  turned  over  to  the  guard-ships.  These 
again  should,  by  degrees,  transfer  to  the  cruisers  a  cer- 
tam  proportion  of  the  trained  gunners  that  will  have 
been  received  from  the  depdts ;  which,  however,  should, 
together  with  the  guard-ships  and  home  cruisers,  always 
n-tain  a  sufficient  number  of  trained  men  for  newly 
commissioned  ships,  in  the  event  of  a  sudden  armament. 
In  this  manner  vast  facilities  and  advantages  would  be 
experienced  in  fitting  ships,  and  in  rendering  them 
more  immediately  efficient.  The  plan  now  suggested 
would  provide  people  not  only  (][ualified  to  assist  in 
fitting  the  ship,  but  also  to  assist  in  working  her ; — not 
only  qualified  to  drill  to  gunnery  the  fr*esh  hands,  but 
to  examine  and  arrange  all  the  ordnance  equipment, 
and  very  soon  to  make  that  ship,  if  properly  commanded, 
a  good  man  of  toar. 

20.  In  all  departments  of  warlike  or^nization,  dep6ts 
are  allowed  to  be  the  very  hearts  of  the  system,  by 
which  improvement  is  cultivated,  circulated,  and  esta- 
blished, in  all  services  this  is  recognised  and  observed ; 
no  body  can  be  permanently  good,  no  system  uniform, 
without  them.  It  is  to  this  general  measure  that  the 
Hervice-efficiency  of  every  branch  of  our  armv  is  mainly 
to  be  attributed.     It  is  this  which  supports  the  uniform 
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Bystematic  excellence  of  the  whole  machine,  however 
remote  some  of  its  parts  may  he.  It  is  a  similar  system, 
connected  with  the  naval  profession,  which  has  made 
the  marines  what  they  are,  and  which  has  so  much  im- 
proved— perfected,  indeed — the  Marine  Artillery.  De- 
tachments of  the  Marine  Artillery  are  emharked  on 
hoard  the  ships  of  a  squadron  sent  out  on  a  cruise  of 
exercise  and  practice ;  and  it  was  no  uncommon  thing 
for  naval  officers  fitting  out  ships  to  apply  for  detach- 
ments of  this  corps  to  drill  their  seamen  to  the  gun 
exercise.  If  such  detachments  had  been  drawn  from  a 
permanent  body  composed  of  seamen  gunners,  trained 
by  naval  officers,  instead  of  marines,  there  would  have 
been  no  comparison  between  the  influence  of  the  two 
systems  on  the  practice  of  Naval  Gimnery.  For  the 
same  reason  that  the  Marines  have  their  divisions,  the 
Royal  Artillery  its  schools  of  practice,  and  every  regi- 
ment its  depot,  naval  gunnery  should  have  its  perma- 
nent seat  of  instruction,  and  store  of  trained  men. 

21.  The  Marine  Artillerv  has  been  raised  to  a  con- 
dition of  great  excellence  by  its  zeal,  talent,  and  gal- 
lantry, and  has  certainly  performed  all  the  service  that 
was  contemplated  at  its  formation.  The  author  has 
witnessed  its  efficiency  on  service,  and  bears  willing 
testimony  to  all  the  talent  it  has  put  forth,  and  all  the 
distinction  it  deserves.  It  is  well  constituted,  thoroughly 
instructed,  and  ably  commanded.  It  is  either  a  corps 
of  good  infantry,  of  scientific  bombardiers,  or  expert 
field  artillerymen ;  and  it  should  be  allowed  to  retain  all 
these  characters,  by  being  kept  for  mortar  service  afloat, 
or  for  land-artillery  service  in  desultory  coast  operations. 

22.  The  advantages  that  would  result  from  such  an 
establishmient  are  beyond  calculation.  These  dep6ts  would 
become  the  resorts  of  zeal  and  talents — the  nurseries 
of  improvements ;  and  numbers  of  young  naval  officers 
of  all  ranks  would  resort  thither  at  their  own  expense. 
Such  is  precisely  the  opportunity  which  the  naval  ser- 
vice wants  in  this  branch  of  the  profession.  Improve- 
ment may  thus  be  cultivated  without  pursuing  it  through 
other  departments : — Naval  officers  would  find  a  field 
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opened  to  them,  which  is  now  occupied  by  others.  Naval 
Gunnery  would  become,  as  it  most  cer^inly  should  be, 
an  organized  department  of  the  naval  service,  under  the 
direction  and  control  of  the  Admiralty  ;  and  the  author 
feels  most  certain  that  this  simple  measure  would  lay 
the  foundation  of  a  system  which  would  soon  be  carried 
to  perfection  by  the  professional  genius  and  zeal  which 
it  would  call  into  action. 

23.  The  merits  of  this  plan  do  not  depend  upon  the 
limited  extent  to  which  we  may  be  obliged  to  confine  it 
at  present,  on  account  of  the  difficulty  of  making  financial 
provision  for  a  more  general  operation. — If  it  be  plainly 
calculated  to  do  some  good,  it  should  not  be  rejected 
because,  for  contingent  reasons  which  attach  n6t  to  its 
merits  as  a  system,  it  cannot,  at  present,  yield  its  full 
benefits.  The  adoption  of  a  good  sound  system  is  the 
uuestion  at  present  under  consideration,  not  its  imme- 
diate extension.  If  we  found  our  measure  upon  a  good 
professional  principle,  the  superstructure  may  be  raised 
gradually,  in  proportion  as  we  may  require  it.  The 
question  for  consideration  is,  whether  the  plan  which  is 
suggested  does  not  provide  a  good  professional  system 
for  instructing  officers,  midshipmen,  master-gunners,  and 
gunners*  mates ; — for  training  a  proportion  of  seamen 
as  captains  of  guns,  as  well  as  for  drilling  seamen  en- 
gaged in  the  ordinary  way :  whether  such  a  measure 
would  not  eminently  tend  to  encourage  the  professional 
cultivation  of  artillery  knowledge  in  a  permanent  insti- 
tution, which  may  hereafter  be  carriea  to  any  extent 
which  circumstances  may  demand.  If  it  promise  such 
advantages,  it  will  be  cheaply  purchased  by  any  expense 
that  may  attend  it. 

24.  l\'ere  this  an  experimental  measure  that  could 
not  be  commenced  without  first  committing  the  country 
to  vast  preparatory  expense,  we  might  hesitate  about 
making  the  trial ;  but  the  system  may  be  instituted  at  a 
C()Mt  that  would  not  amoimt  to  the  expense  of  adding  a 
twenty-gun  ship  to  our  establishment.  The  items  of 
the  expense  of  one  dep&t  were  severally  estimated  by 
the  author  and  given  in  the  former  editions,  but,  as  the 
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question  relating  to  such  expenses,  though  important  at 
the  time,  has  now  been  decided,  it  will  be  unnecessary 
to  re-etate  either  the  items  or  the  amount. 

25.  The  author  hopes  he  has  succeeded  in  convincing 
the  reader  that  the  improvement  of  naval  gunnery  will 
mainly  depend  upon  the  character  of  the  depdts  of 
instruction.  Whether  seamen  be  raised  in  the  ordi- 
nary way  for  three  years,  and  drilled  as  at  present, 
or  be  engaged  for  a  longer  term,  and  trained  as  naval 
gunners  in  the  manner  here  proposed,  there  can  be 
no  reason  why  they  should  be  taught  by  any  but  the 
members  of  the  profession  to  which  the  practice  really 
belongs. 

26.  Such  were  the  observations  made  by  the  author, 
in  the  first  edition  of  his  work,  on  contemplating  the 
state  of  gunnery  in  the  British  navy  at  that  time. 
Political  circumstances  and  financial  considerations  pre- 
vented the  British  Government  in  1817  from  immedi- 
ately adopting  the  proposition  which,  in  that  year,  was 
presented  by  the  author  to  the  Admiralty ;  but,  in  1830, 
the  former  having  materially  changed,  and  the  latter 
no  longer  existing,  a  commencement  was  made  by  the 
Naval  Administration  to  put  the  proposed  plan  in  exe- 
cution. 

27.  In  that  year  Lord  Melville,  to  whom  the  former 
edition  of  this  work  was  dedicated,  by  an  Admiralty 
"Minute,"  dated  June  19,  directed  that  a  gunnery- 
school  should  be  formed  on  board  the  "  Excellent,"  on  a 
limited  establishment.  It  was  placed  as  a  temporary 
measure  under  the  superintendence  of  the  late  Captain 
George  Smith,  Commander  of  H.M.S.  "Victory,"  an 
ingenious  and  zealous  officer,  well  known  as  the  inventor 
of  the  moveable  lever  target.*    In  1832  the  system  for 


"  Tbis  contrivance  was  intended  for  the  instraction  of  seamen-gnnners  in 
the  practice  of  naval  gunnery  at  sea,  without  the  consomption  of  ammunition, 
when,  from  the  floating  motions,  the  ships  fired  from  and  at,  are  more  or  less 
unsteady-— an  ingenious  expedient,  devised,  as  Captain  Smith  communicated 
to  the  author,  to  explain  and  illustrate  the  observations  contained  in  pages 
226  and  227  of  the  Naval  Gunnery,  2nd  edition,  by  giving  the  target  an 
artificial  motion  whilst  the  gunner  is  taking  his  sight.  This  motion  is  stopped 
Sy  a  line,  leading  to  the  target,  connected  with  the  trigger-line ;  and  thus 
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punnerv  iiuftnicdon  was  extended  and  permanently 
t-^tahli^la^l  bv  Sir  James  Graham,  first  under  Captain 
Sir  Tliomaii  tlastingH,  and,  since  his  appointment  to  the 
imiif  >rtant  office  he  now  holds,  under  Captain,  now  Rear- 
A«lmiral  Chads,  to  both  of  whom  the  naval  service  and 
the  comitiT  are  deeply  indebted  for  the  zeal  and  ability 
with  m-hicb,  aided  by  a  stafi*  of  meritorious  officers,  the 
o»unft«ii  <if  study  relatin|r  principally  to  Naval  Gunnery 
AH*  unremittingly  carried  on,  ana  the  institution  brought 
iiitit  so  much  practical  efficiencv.  The  school  for 
iiuitraction  in  the  practice  of  Naval  Gunnery  was  estab- 
lif»ht.*d  on  board  the  ^Excellent,'*  which  is  stationed 
at  P«>rt«auouth  for  that  purpose :  it  is  now  under  the 
abk*  mperintendence  of  Captain  Sir  Thomas  Maitland, 
K,(\mc.B. 

2"^.  In  1>539  the  building  which  had  been  vacated,  in 
o»riM*«|uence  of  the  abolition  of  the  Naval  College  for 
the  filucation  of  young  gentlemen  de$;tined  for  the  naval 
i«'rvi<v,  was  aiipropriated,  in  combination  with  the 
<0unni'ry-flic*hool  on  board  the  **  Elxcellent,**  to  the 
im{Mirtant  purixjse,  as  suggested  by  the  author  in  1817 
(«ev  Art.  lU),  of  accommodating  and  instructing  naval 
offi<\*ni  of  all  ranks  on  half-pay,  who  might  be  desirous 
f  *(  availing  themselves  of  the  great  advantages  which 


m  aLiUuvl,  rrUtiielT  wiUi  U)«  hsm  of  tifcbt  tbroa$cb  the  centra  of  th« 
«  ««kn  rsb,  VmJ  ermr  which  th«  ininDer  maj  have  ouide  in  pulling  the 
*n«Lr^-l:tiir  at  th^  r-f^»(<<*r  InsUuit  to  bit  the  centre  of  the  tMr^i, 

<  m  <  '«|>tM&  ?4mU/e  affvintment  to  the  mtfienntrmlciice  of  tbie  commence* 
'  '  A  '4  %  tym*rr»  4  vhu'h  be,  in  tereiml  intervirwe  with,  and  letters  to  the 
»:•!-  'it,  ^^!  «ln  \xr9%\  himarlf  ft  tcftlotis  and  eanicst  wcll-wiaber,  he  adilrvmed 
ii#  iMtt  9MUMM  a  o  <•  jcratttUlorj  letter,  of  which  the  foHowiujc  is  a  copy  :^» 

•  UM^.  Eaetlkot,  Part«mnoth  HmrWor, 
•*  J0I7  14,  IHJO. 

"*  ^fs  fl^vian, — I  takf*  tb«>  earli««t  op(«vrt unity,  after  bavinfc  heard  of  your 
f-Kirw  In  Rn 'luyl,  Co  mfoirm  ftni  that  tlie  FUtabltsbment  which  yoo  have  po 
.AX  'Wajw)  Io  arr  to  fior  Navv  haa  commenoed  on  the  limited  plan  I  had  the 
••r«  «r  u*  njln.it  to  ytHi ;  antl,  if  1  niay  be  allowed  to  tue  a  familiar  retnark, 
90  ^  m'*^  f*a0  h  fr  mvT  pru  *jni  ^mu^  \  tmat  T<m  will  have  evrntiully  the 
r'U^trM^^i  >/  aerunc  the  ayatm  exlendrd  aa  «i<l«*ly  aa  Mm  can  dimin*.  Yt»a 
»•'  ^Uviv  iWtrxiatfilaJ  the  neorsity  of  it,  aifl  in  audi  laiiKua^c  aa  cannot 
U.      &  .U  rflrct. 

**  1  have  the  honour  to  be, 
••  Sir  ll<iw«id, 
**  Toar  0K«l  olrdimt  and  niuch  obli;!r«l  Hrnrant, 

(Si;nr,l)  •*  fiKf^ai^B  Smith.- 


16  NAVAL  GUNNERY.  Part  I. 

those  institutions  severally  and  conjointly  tender  to 
officers,  when  not  otherwise  employed,  to  improve 
themselves  in  the  various  branches  of' nautical  science 
and  practice  which  enter  so  largely  into  the  qualifica- 
tions indispensable  to  an  accomplished,  skilml,  and 
experienced  naval  officer. 

29.  The  vast  importance  of  these  Establishments  in 
promoting  the  efficiency  of  the  naval  service  will  be 
immediately  appreciated  from  the  following  outline  of 
their  constitution,  and  of  the  professional  objects  for 
which  instruction  is  there  given.  The  Naval  College 
is  an  establishment  for  twenty-foifr  officers  of  all  ranks, 
on  half-pay,  from  Captains  to  Lieutenants ;  for  Marine 
officers  previously  to  their  entering  the  Marine  Artillery, 
and  for  twenty-five  Mates.  The  two  last  classes  of 
officers  go  through  a  course  of  gunnery  on  board  the 
"  Excellent,"  previously  to  entering  the  College ;  and 
the  Mates  compete  for  a  Lieutenant's  commission,  which 
is  given  at  Cnristmas  and  at  Midsummer  to  him  who 
has  attained  the  greatest  proficiency.  All  the  above 
classes  of  officers  study,  under  a  very  aMe  professor,  the 
higher  branches  of  mathematics,  including  Astronomy. 
Their  course  also  includes  the  theory  and  practice  of 
Steam  Engineering,  with  Mechanical  Drawing,  Fortifi- 
cation, and  Gunnery. 

The  half-pay  officers  remain  at  the  College  from  twelve 
to  eighteen  months,  and  the  others,  twelve  months. 

30.  The  establishment  includes  twenty  Cadets  for  the 
Marine  forces,  who  may  remain  two  years  unless  they 
attain  the  required  proficiency,  and  can  undergo  the 
examination,  in  a  shorter  time.  Their  course  of  study 
comprehends  Fortification,  Gimnery,  History,  and  the 
French  language. 

Field  Works  are  thrown  up  on  a  small  island  in  the 
harbour,  for  the  purpose  of  training  the  officers  and 
men,  and  also  for  the  service  of  field  guns.  On  the 
same  island  there  is  a  small  laboratory,  where  all  the 
students  go  through  a  course  of  instruction  in  making 
rockets,  tubes,  cartridges,  fazes,  &c.  Field-practice  with 
shot  and  shells  is  carried  on  by  them  at  South  Sea. 
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31.  Besides  the  regular  duties  there  are  prosecuted, 
nnder  the  direction  of  the  Commander  of  this  Institu- 
tii  »n,  experiments  of  the  most  important  nature,  when- 
ever the  prospect  of  benefit  to  the  service  requires  that 
stich  should  be  made.  Among  these  may  be  included 
experiments  for  the  determination  of  the  relative  values 
of  different  natures  of  ordnance  for  the  projection  both 
uf  solid  and  hollow  shot ;  the  extent  of  the  ranges  of 
projectiles ;  their  powers  of  penetrating  into  materials ; 
their  crushing  and  splintering  effects  when  fired  against 
wcKxi  and  iron ;  and  the  effects  of  ricochets  from  land 
and  water.  It  ought  to  be  added,  that  other  nations, 
I<irticularly  France,  have,  since  the  termination  of  the 
wars  of  the  Revolution,  carried  on  elaborate  and  highly 
K-iuntific  courses  of  experiments,  with  the  view  ( ^' 
improving  their  naval-gunnery  practice.  The  details 
<«f  these  experiments,  with  the  investigations  founded 
'•II  them,  have  been  published ;  and,  to  the  experiments 
c*  'uducted  on  board  the  "  Excellent,"  in  conjunction 
with  those  at  Woolwich  and  at  Shoebury  Ness,  we  are 
indebted  for  the  /^verification  (in  some  instances  the 
^Iwproval)  of  the  advantages  ascribed  to  the  discoveries 
of  foreigners.  In  these  operations  a  vast  amount  of 
H-ience  and  practical  skill  has  been  brought  to  bear 
ujKin  every  object  of  national  utihty  within  the  limits 
<'f  their  scope. 

32.  Since  the  institution  of  the  school  of  naval  gun- 
ricry  on  board  the  "Excellent,"  the  total  number  of 
Ma  seamen  entered  as  gunners  amounted  in  1851  to 
iiU»ut  2500.  Of  these  upwards  of  2100  passed  exami- 
nation, and  obtained  certificates  of  qualification  to  serve 
;m  captains  of  guns,  gunners'  mates,  and  gunners  of 
hhips.  Of  that  number  273  were,  at  different  times, 
appointed  as  gunners,  and  500  as  gunners'  mates ; 
while  no  less  than  1140  well-trained  seamen-gunners 
Were  then  serving  in  the  British  navy  as  first  and 
>«*eond  captains  of  guns,  or  in  other  important  stations. 

33.  Seventy  or  eighty  lieutenants,  and  150  mates 
and  midshipmen,  of  those  who  have  at  different  times 
N-1U  on  the  establishment  of  the  "Excellent,"  passed 
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their  examinations,  and  obtained  certificates  of  pro- 
ficiency in  the  theory,  practice,  and  manual  exercise  of 
naval  gunnery ;  and  of  these,  about  sixty  were  then 
serving  as  gunnery-lieutenants,  mates,  and  midshipmen, 
on  board  of  ships  in  commission  ;  and  so  zealously  have 
officers  of  all  ranks  availed  themselves  of  the  advantages 
of  resorting  to  Portsmouth  for  improvement,  that  about 
460  officers  of  different  ranks,  post-captains,  com- 
manders, and  lieutenants,  passed  their  examinations, 
and  obtained  certificates  of  qualification  according  to 
their  different  attainments  in  naval  gunnery, 

34.  The  present  establishment  of  the  "Excellent" 
consists  of  a  Captain,  who  is  also  superintendent  of  the 
Royal  Naval  College,  1  Commander,  12  Lieutenants, 
and  25  Mates  (of  these,  there  are  in  general  16  or  18 
only) ;  there  are,  besides  the  master-gunners,  360 
seamen-gunners,  and  200  boys  under  instruction,  con- 
stituting all  those  who  are  not  in  sea-going  ships. 

35.  The  recent  augmentation,  to  about  12,000  men, 
of  the  Royal  Artillery,  was  made,  as  stated  in  Parlia- 
ment, because  none  of  our  foreign  garrisons  were  well 
provided,  and  some  very  inadequately,  with  this  most 
essential  description  of  troops;  and  also  because  the 
gunners  disposable  at  home  were  not  only  insufficient 
to  furnish  more  than  at  the  rate  of  one  artilleryman  for 
every  three  guns  in  our  coast  defences,  forts,  and 
arsenals,  as  they  now  exist,  but  absolutely  incapable  of 
furnishing  a  supply  of  artillerymen  for  the  additional 
armament  reqmred  to  man  the  numerous  defensive 
works  which  it  would  be  necessary  to  construct  on  the 
occurrence  of  any  serious  alarm.  In  addition  to  the 
above  reasons  for  so  great  an  increase  in  the  land- 
service  artillery,  it  was  stated  that  six  years  are  required 
to  instruct  land-service  artillerymen,  and  render  them 
practically  efficient.  The  complements  of  seamen- 
gunners  for  our  ships  now  in  commission  are  too 
nmited;  and  a  long  time  would  elapse  before  new 
levies  of  seamen  could  be  properly  trained  to  the  guns, 
in  the  event  of  any  emergency  which  might  require  an 
extension  of  our  naval  force.     Though  we  have  an 
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t^taMinhment  for  inKtrncting  seamen-gunners  during 
{•-ai^i*,  in  tlie  details  of  their  duty,  it  is  on  a  scale  too 
« -  •ritrmrte«l  to  lie  effectual  in  war.  As  our  land-service 
urttlltrnr  has  l)cH?n  augmented  to  about  12,000  gunners, 
•••  tlie  nonilier  of  seamen  imder  instruction  in  naval 
;ranm-nr  hlumld  l>e  increased  to  an  extent  which  may 
•^'liKce  to  furnish  at  least  3000.  This  may  be  done,  not 
t  y  iiidva^ing  the  establishment  of  the  "  Excellent"  to 
t.  M  extent,  but  by  retaining  the  most  expert  of  the 
:..«-o  tliat  have  been  so  instructed,  and  keeping  them  in 
^*  ti\  e  em|»lo\inent  in  sea-going  sliips  and  gunnery 
f.  ij^t*-*/  tuo  of  which  shouM  be  added  to  that  import- 
jkT.i  dt'i^rtment  for  this  puri)ose.  We  may  thus  nave 
:i\ailaiM4«  at  any  time  a  number  of  men  well-practised 
:irj*l  n-ady  ft>r  any  emergency;  whereas,  by  casting 
t  •III  !•«•*•  on  the  world,  the  means  devoted  to  the  pur- 
{•M-«  of  their  instruction  are  exjHjnded  in  vain,  and  the 

•  r.  U  fur  which  the  expense  is  incurred  are  defeated, 
» iiil*'  tl*e  men  are  liable  to  be  picked  up  and  employed 
i  r  tlw  lienefit  of  rival  nations. 

:Uk  ?N«>n  after  the  publication  of  the  Third  Edition  of 
t    !«  Work,  in  which  the  augmentation  of  the  important 

•  -t;iblii»hment  of  seamen-gunners  w^as  advocatea  (Art. 
-'*  «»f  t\ie  former,  and  Art.  35  of  the  present  edition), 
•»..  •*  F>linli«rgh,"  of  58  guns,  now  Admiral  Chads* 
FUf>hip«  was,  on  the  recommendation  of  that  distin- 


*  f*  fitr*  of  Instmctino  fur  KAiurn-tninneri  in  the  French  Navy  are 
a  -r  ,naUid  U>  UmI  impnrUnt  fiuf|KjM,  uul  occwionAlIx  ftoooin|4Uiy  their 
t-  .»  ■  r«  ftfid  flfcU  <«  irA-ipriiii^  arrvicr.  lliuf  the  Amazonc,  fr^tc^U)  <I*in- 
•  "•  "    c,  (>inw<4  part  uC  Adiuiral  I^  ijUkAc**  fleet  in  the  Mediterranean, 

;•♦••. 

Tb9  **  U.ri^rv*"  Ist  cUm  fiiipUe  waa  •i<>rUny  comuuMiiuned  for  L*Fc(>1e 
jr%  Mfti#    (•  4  aa>«.o  rrm,  in  l.^ft**. 

T'^  l:nM»Ai«a  LA«r  i"*.^  •!•.<■•  »1 '(  u^\  the  Vrrti*  h  prartux  of  forming  wimt 
i«^  'm.Ml  /*;Wii*i^f«  *U  J  fptf  (•hi)«*  cm»»);  of  thew*  ti»ry  have  4<5,  ench 
-  r«  •t.t.x  ■  f  \Vy»  mnk :  tU.,  'J7  in  the  Italtir  an*!  at  Arvhan:;«l,  H>  in  tl.o 
a«a«  A'-i  5  tti  t)«e  r««|iAn  ^rti.  l-Uch  **  K4|ui|a^  **  i«  divhled  into  four 
mm^rm,  •-•,  n/  »r  M>h  thrM  form  the  quota  aaiui^Ded  to  a}ii|4i  of  Uiree  (h-rka, 
'^  m-mgmi  ^k^iu>  •hii^  of  two  cSei'ki,  and  otje-anfii*a*half  to  fri^pitea  of  lU) 
.  .  ^  N  if  aiT  t:  r  Ku^iAna  Ir«  active  t)«an  oiher  UiantiuAe  i^mera  lu  trachiiiK 
-. «  ari^Hv  %'A  in«i<fv»itr*;  thr  |irartuv  <if  naval  irunnrrr.  It  ia  •camly  iir* 
t.  .ilMrrre  that,  f<i  a  rerrni  (COUi«in,  titry  tnire  aniple  \ni.»A  that  ihry 
•^-•i**.  «  |jUf!U  !}•«■  (hYtfiKti^e  «<.it«>t>«  Hi  14  h  ha^e  U^rti  intnuliit'ed 
"^  vaH.ae  n»%i<«  of  (Ulier  nations  wit  Inn  ti  ••  l.i<t  f«»rtv  \f.ir«. 

V  2 


20 


NAVAL  GUNNERY. 


Part  I. 


guished  officer,  commissioned  as  an  additional  gmmery- 
ship,  and  placed  under  the  command  of  Capt.  Hewlett, 
R.N.,  who,  on  board  the  "  Excellent,"  had  long  acted 
under  the  former  commander  with  so  much  zeal  and 
ability  as  to  prove  himself  one  of  the  best  disciples  of 
the  school ;  and  who,  when  called  upon,  will  be  found 
fully  qualified  to  put  in  practice  his  high  scientific  at- 
tainments. 

When  not  at  sea,  the  "  Edinburgh "  is  stationed  at 
Plymouth,  where  it,  in  part,  accomplishes  the  object 
proposed  by  the  author,  of  having  a  depot  of  trained 
gunners  at  each  of  the  great  fitting-out  ports  of  the 
empire.  This  addition  to  the  gunnery  establishment  is 
a  step  in  the  right  direction ;  but  much  yet  remains  to 
be  done  in  order  to  attract  seamen  to,  and  retain  them  in, 
that  important  branch  of  the  service.  From  the  sub- 
joined table '  it  will  be  seen  that,  according  to  the  pre- 
sent regulation,  those  seamen  who  obtain  certificates  of 
the  first  and  second  classes  receive,  respectively,  only 
2d.  and  Id.  per  day  above  the  pay  due  to  their  ratings. 


•  A  Tablb  of  the  Rate  of  Wages  in  1 

the  RoTAL  Navy  per  Month  and  per 

Year,  under  the  Old  and  New  Regulations. 

Under  the  Old 

Contlnnoas  Senica. 

Entries. 

or  Entry  for  10  Yeuv. 

in  favour  of 

CoDtinooos 

Ratiho. 

Per  Month 

Per  Month 

Serriee 

of 

Per  Year. 

of 

Per  Year. 

per  Year. 

31  Days. 

31  Days. 

£.  8,    d. 

£.     5. 

d. 

£.    ».     d. 

£.    8,    d. 

£.  8.    d. 

Chief  petty  officers.     . 

3     2     0 

36  10 

0 

3     9     9 

41     1     3 

4  11     3 

First-lass  workiDg  petty ) 
officers    .      .      .      .1 

2  14     0 

31  18 

9 

3     2     0 

36  10     0 

4  11     3 

Second -claM   working' 
petty  officers 

2     9     1 

28  17 

11 

2  16  10 

33     9     2 

4  11     3 

Leading  seamen 

2     6     6 

27     7 

6 

2  14    3 

31  18     9 

4  11     3 

Able  seamen     . 

2     14 

24    6 

8 

2     9     1 

28  17  11 

4  11     3 

Ordinary  seamen    .      . 

1  13     7 

19  15 

5 

1  18     9 

22  16     3 

S     0  10 

Second-class   ordinary  1 

1     8     5 

16  14 

7 

1  11     0 

18     5    0 

1  10     5 

seamen   .      .      •      .  / 

1 

Boys  (first  class),  and\ 

0  18     1 

10  12 

11 

0  18     1 

10  12  11 

No  diff. 

naval  apprentices     .  J 

Boys  of  the  second  clasH 

0  15     6 

9     2 

6 

0  15     6 

9     2     6 

No  diff. 

Seamen-g^mnerSf  who  are  men  trained  in  the  "  Excellent"  receive  2d.  per 
day  in  the  first  dass^  and  Id.  per  day  in  the  second  class,  in  addition  to  aU 
other  pay  of  their  ratings. 
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T)iL«  in  1)44  ctufficicnt  to  induce  seamen  to  enter  the  ser- 
\'U^  fiir  tlie  purpOHe  of  being  trained  as  gunners  rather 
tiian  an  mere  neamen  on  l)oard  a  sliip  bound  for  a  port 
t«»  which  thev  may  desire  to  go,  and  under  officers  whom 
tr.t-y  may  prefer;  nor  is  the  amount  of  pension  awarded 
t-»  tlic  cl-is^  of  tniine<i  gunners  sufficiently  liberal.  The 
;:•  'Vcrnment  and  the  country  should  consider  what  would 
J^fc\t*  Ut-ii  the  Ktateof  the  naval  service  if  the  Establish- 
ni«-nt  for  training  neamen-gunners  had  not  been  formed, 
and  the  deficiencies  even  now  experienced  from  its 
iii;ul«^|iiat«*  extension. 

Whih*  the  **  Riinburgh  **  was  a  gunnery-ship,  its 
«-«tabIi«hment  cf>ntaine<l  250  seamen-gimners  and  70 
Ui\H.  The  ti>tal  eKtablishment on  board  the  ^^  Excellent'' 
and  the  **  Klinburgh ''  consistcNl  of  610  seamen-gun- 
fi«*p«  with  2<H>  lM>yri  :  thette  suppHed  a  limited  number  of 
■••ciMit-n-^mners  to  every  ship  of  war  now  in  com- 
ria««».'*»n  ;  and  the  whole  establishment  must  eventually 
U-  irH'P'awHl  to  enable  this  country  to  keep  pace  with  the 

•  :htr  trn-at  maritime  powers. 

Sill -h  wan  the  nuiulier  of  seamen-gimners  available  for 
i-.iriifvliutc'  wrvict?  when  the  country  Ijegan  to  prejiare 
T  r  tli«'  impending  war :  to  them,  however,  must  be 
.» l-h-^l  the  men  previously  trained  on  board  the  "  Ex- 

•  •  li*  nt/'  who  were  serving  in  shijm  on  the  Pciice 
K<t.»Mi»hnH*nt.  The  naval  force  in  commiKHicm  wsis 
t '  •  rj  \  Afitly  ainl  faiddenly  increaMeil.  The  total  numl)er 
«'f  irnw  carried  by  the  ships  in  the  Hlack  Sea  Fleet  is 
I.:  ^«  anil  th<iM*  in  the  Baltic  Fleet  2200.  Sun|>0Hing 
t'.*-  «hi|»**  |jiitti>rii«  are  manned  on  one  side  only,  naif  the 
•'uni  of  th«"*«\<ir  171*7,  is  thenumlKirof  glmKonthefight- 
l^;r  ••jd*-^  of  the  Hhi|M ;  and  for  this  vast  force  we  had 
'  -.i\  t'lo  fiK-n  fit  to  H*rve  hh  captains  of  guns  in  dej)6t,{is 

•  •.-  11  mid  U*  HTAre«l  fn>m  the  sni]M  previouHly  in  coniniis- 
».  ;i.  TIliK  ifuuuN|uate  numlier  funnnhes  only  one  traincNl 
f-aman  to  efu*h  gim,  an  its  captain,  whereas  there  should 
■•■  thn-t.* :  the  cai»tain,  the  man  under  him,  with  the 
-  jui  i»ho  ««iTVi*M  tfie  vent^tuU*  and  lock.  IIa4l  the  Knta- 
'    •lini«-nt  for  tniin^**!  giinnerH  Uvn  ineti*au«<Ml,  as  urged 

•  %'    lli»*   author    thnv   yeJin*   sinc«;    («•«•    the   pre<vding 
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article),  how  different  would  have  been  the  effective 
condition  of  the  fleets !  The  present  deficiency,  which 
is  severely  felt,  notwithstanding  the  vast  exertions  which 
the  naval  officers  have  made  to  train  to  the  guns  men 
who,  even,  were  not  always  seamen,  cannot  be  too 
strongly  pressed  upon  the  notice  of  the  naval  adminis- 
tration of  the  countiy . 

37.  It  should  be  remembered  that,  when  emergencies 
shall  arise,  we  shall  require  both  gunners  well  qualified 
to  cope  with  opponents  trained  in  all  the  improvements 
which  the  practice  with  solid  shot  has  everywhere  at- 
tained, and  bombardiers  highly  expert  in  the  more  diffi- 
cult and  delicate  operations  of  shell-firing — a  practice 
which,  if  not  carried  on  with  the  utmost  skill  and  care, 
may  be  attended  with  accidents  of  a  nature  capable  of 
causing  the  loss  of  a  ship,  or  even  of  compromismg  vic- 
tory in  a  general  action. 

38.  The  extensive  establishments  at  the  five  principal 
naval  arsenals  of  France  for  the  organization  of  Equi- 
pages de  ligne  (ships'  crews)  (Ordonnance  of  the  11th 
Oct.  1836),  as  well  as  the  establishment  for  the  instruc- 
tion and  training  of  Matelots  Canonniers,  will  hereafter 
be  described  in  detail.  From  these  reserves,  together 
with  the  extensive  establishments  of  Marine  Artillery 
and  Marines,  a  very  considerable  number  of  ships  of 
the  line,  frigates,  and  other  vessels  may  be  promptly 
manned  and  speedily  prepared  for  service.  This 
would  be  done  oy  inmiediately  embarking  the  regu- 
lated number  of  companies,  each  composed  of  six  ptetty 
officers,  thirteen  marine  apprentices,  and  thirty  seamen, 
and  the  regulated  number  of  Matelots  Canonmers. 


Paet  n.         THEOKY  AND  PRACTICE  OF  GUNNERY.  23 


PART   IL 

ON  THE  THEORY  AND  PRACTICE  OP  GUNNERY, 

HOBB  PABTICULABLY  APPLIED  TO  THE  SEBVICB  OF  NAVAL  OBDNANOE. 

39.  The  discoveries  made  by  Robins,  Hutton,  and 
others  in  the  science  of  gunnery  have,  within  a  few 
years,  been  so  much  the  subjects  of  elementary  instruc- 
tion in  the  public  seminaries  of  Great  Britam  for  the 
education  of  men  intended  to  enter  the  military  and 
naval  service  of  the  country ;  and  an  artillerist  has  now 
in  so  high  a  degree  the  power  of  attaining  the  pure 
science  of  his  profession,  that  it  may  seem  unnecessary 
to  dwell  at  length  on  the  mathematical  theory  of  pro- 
jectiles. This  subject  will,  therefore,  be  briefly  intro- 
duced in  notes ;  and  it  is  intended,  in  the  text,  merely 
to  exhibit  the  formidae  which  comprehend  the  rules 
employed  in  the  practice  of  gunnery,  and  to  explain 
the  manner  in  which  those  rules  are  deduced  from  the 
theory. 

40.  The  theory  of  gunnery,  in  its  present  state,  is 
admitted  to  be  insufficient  to  serve  alone  as  a  basis  for 
the  practice  of  the  artillerist;  yet,  as  it  may  be  not 
unreasonably  expected  that  the  theory  will  ultimately  be 
carried  to  a  degree  of  perfection  corresponding  to  that 
which  has  been  attained  in  other  departments  of  physical 
science,  it  should  be  borne  in  mind  that  this  object  can 
be  gained  only  by  a  diligent  cultivation  of  the  theory 
itself ;  and  it  may  be  added  that  it  is  only  a  scientific 
member  of  the  profession  who  can  direct  experiments 
tending  to  useml  results,  or  can  advantageously  in- 
troduce in  formulae  the  data  which  the  experiments 
furnish. 

41.  While  the  processes  to  be  followed  in  investigat- 
ing the  laws  of  projectile  motion  in  resisting  media 
were  known  only  to  a  few  men  of  superior  scientific 
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attainments,  it  happened  unavoidably,  the  guide  to  a 
correct  and  improved  practice  being  wanting,  that  the 
most  indispensable  precepts  relating  to  construction, 
armament,  and  equipment  were  violated,  and  the  most  | 

obvious  results  of  experimental  research  were  unseen  or 
disregarded.' 

42.  A  knowledge  of  the  principles  of  gunnery  is  more 
essential  to  the  naval  artillerist  than  to  an  officer  in  any 
other  branch  of  the  service ; — ^to  him  it  may  indeed  be 
said  to  be  absolutely  necessary — and  it  cannot  be  doubted 
that  he  ought  to  avail  himself  of  every  means  in  his 
power  to  study  the  theory  which  should  form  the  ground 
of  his  practice.  It  is  true  that  the  construction  of  a 
gun  and  the  regulation  of  its  equipment  depend  not 
always  on  an  individual  officer,  but  are  determined  by 
the  authorities  in  the  proper  department  under  the 
Board  of  Ordnance ;  it  is  also  true  that  tables  of  the 
ranges  of  shot,  with  diflferent  charges  of  powder  and  dif- 
ferent elevations  of  the  "  arm,"  have  been  formed  from 
experiments,  and  published  by  authority,  for  the  guidance 
of  the  artillerist  in  like  circumstances ;  but  these  tables 
are,  even  now,  not  sufficiently  extensive  to  meet  the  vast 
variety  of  cases  in  which,  afloat  or  on  shore,  the  officers 
of  our  navv  may  be  called  upon  to  act ;  and,  the  charges, 
the  elevations,  and  even  the  windages  remaining  the 
same,  the  ranges  continuallv  differ  m  consequence  of 
variations  in  the  quality  of  the  powder,  the  state  of  the 
atmosphere,  the  figure  of  the  shot,  and  many  other  cir- 
cumstances. 

43.  A  familiarity  with  all  the  details  of  the  theory  of 
projectiles  can  be  acquired  only  by  the  aid  of  works 

rofessedly  treating  of  dynamics  in  its  highest  branches ; 

ut  a  course  of  study  carried  on  to  an  extent  which  the 
reading  of  such  works  implies  may  not  be  within  the 
reach  of  every  officer ;  and,  at  present,  it  is  perhaps  un- 
necessary. A  certain  knowledge,  however,  of  the  prin- 
ciples is  indispensable  for  all,  in  order  to  enable  them  to 
comprehend  the  deductions  made  from  the  theory,  and 
apply  the  formulae  to  such  novel  cases  as  may  arise  in 
the  course  of  their  practice. 


I 
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44.  The  numerical  determination  of  points  in  the 
curve  described  by  a  projectile  in  a  resisting  medium, 
even  when  the  analytical  formulae  are,  given,  is  a  work 
of  so  much  labour  that  scarcely  any  practical  artillerist 
would  be  disposed  to  execute  it  for  a  particular  case 
which  may  occur,  and  such  officer,  confining  himself  to 
the  subject  of  ranges  only,  would  probably  prefer  making 
approximative  interpolations  between  the  ranges  which 
liave  been  experimentally  determined ;  yet  even  this 
comparatively  simple  process  cannot  be  eflFectively  ac- 
otmplished  without  a  Knowledge  of  the  principles  on 
which  the  ranges  are  investigated ;  and  an  officer  of  the 
artillery  should  no  more  be  unacquainted  with  these 
tlian  wnth  the  important  discoveries  which,  in  gunnery, 
rvlate  to  construction  and  armament.  It  is,  in  fact,  of 
the  utmost  importance  that  officers  should  be  familiar 
with  the  velocities  due  to  the  charges  they  use,  with  the 
principleH  on  which  those  charges  have  been  regulated, 
an<l  with  the  effects  which  may  result  from  variations  in 
their  quantities  or  qualities.  It  is  particularly  essential 
that  those  naval  officers  at  whose  discretion  and  on 
whrj«e  application  the  equipment  of  vessels  with  respect 
to  the  nature  of  gun  is  frequently  regulated,  should 
know  the  laws  of  the  action  of  powder  in  guns  of  dif- 
ferent \enfrt\\R,  and  with  charges  of  different  quantities, 
also  the  effects  of  a  plurality  of  shot  as  well  as  of  single 
UilL*,  or  shells,  of  different  weights.  Lastly,  officers 
f»h<  aild  \>e  acquainted  with  the  laws  of  the  penetration 
of  s}i<»t  of  different  sizes,  when  fired  at  different  distances 
luUf  materials  of  different  kinds,  as  well  as  with  the 
effects  of  the  air's  resistance  on  projectiles  of  different 
iiL't^niitudes  and  forms  when  disciiarged  with  different 
velocities*. 

45.  Persons  imaware  of  the  force  with  which  a  mili- 
tary projectile,  when  impelled  with  great  velocity,  is 
n-j^isteti  in  its  passage  through  the  air,  and  imperfectly 
^KLvjoainted  wiui  the  mathematical  proceases  by  which 
the  trajectory,  or  path,  in  a  resisting  medium  may  bo 
appn»ximatively  determined,  still  imagine  that  the  laws 
«»f  tlie  flight  of  such  projectile  may  be  deduced  from  the 
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well-known  properties  of  the  parabolic  curve,  which  it 
would  describe  in  vacuo.  This  opinion  is,  however,  un- 
founded, and  the  results  obtained  from  those  properties 
are  seldom  of  use  in  the  practice  of  gunnerv ;  yet  as  the 
paraboUc  theory  aflFords  useful  deductions  in  some  cases, 
and  a  knowledge  of  it  constitutes  a  step  in  the  ordinary 
courses  of  military  instruction ;  that  theory  is,  in  the 
subjoined  note,  briefly  explained.* 


*  Let  A,  Fig.  1,  Plate  I.,  be  the  centre  of  gravity  of  the  projectile  at  the 
mouth  of  a  piece  of  ordnance  ;  let  A  X  be  a  horizontal,  and  A  Y  a  vertical 
line,  both  passing  through  that  point ;  also  let  A  T,  a  tangent  to  the  curve  at 
A,  be  the  direction  in  which  the  shot  is  discharged,  so  that  TAX  is  the 
angular  elevation  of  the  piece.  Let  this  angle  be  represented  by  a,  and  let  the 
initial  velocity  of  the  shot  be  represented  by  v :  let  the  any  time  reckoning 
from  the  instant  of  the  discharge,  also  let  x^yhe  the  horizontal  and  vertical 
co-ordinates  of  any  point  in  the  curve. 

Now,  if  the  force  of  gravity  did  not  exist,  the  shot  would  move  with  uniform 
velocity  in  the  line  AT,  and  if  b  were  its  place  at  the  end  of  the  time  t,  we 
should  have 

«(=AR)=<oco8.  a,    5Rs=fi;un.  a: 

but,  by  Dynamics,  the  deflexion  (b  F)  produced  by  gravity  in  the  time  i  is 
expressed  hy  igf  (g=32.2  feet) ;  therefore  we  have 

y  (  =  P  R)  =  «i>  sin.  a-igt*. 

Now,  from  the  first  equation,  we  have  t= — ' —  ; 

V  COS.  a 

and,  substituting  for  t  this  value,  we  have 

^  2  tr  COS."  a 

again,  by  Dynamics,  v*=2gh  (h  representing  the  height  due  to  the  initial 
velocity),  therefore  tlie  equation  to  the  trajectory  becomes 

y=jrtan.  a--x r- ;      (A) 

and  by  the  theory  of  curves  of  the  second  order,  this  is  the  equation  to  a 
parabola,  the  diameters  of  the  curve  being  parallel  to  A  T. 

When  y=0,  we  have,  first  a;=0,  and  secondlv  x=^h  sin.  a  cos.  a;  or,  by 
trigonometry,  =  2  A  sin.  2  a.  The  first  value  of  x  corresponds  to  the  point  A, 
and  the  ktter  to  the  point  I ;  this  last  expresses  the  value  of  the  range  on  a 
horizontal  plane. 

Difierentiating  the  equation  (A)  and  making  t^sO,  we  have  xsz2  h  sin.  a 

cos.  a,  the  half-range  (=AM),and  substituting  this  value  of  a?  in  (A),  we  get 

jf=A  sin.' a 

for  the  greatest  vertical  ordinate  (=M  K),  and  K  is  called  the  vertex  of  the 
curve. 
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46.  But  no  artillerist  requires  now  to  be  told  that  the 
deductions  from  the  parabolic  theory  are  without  value 
in  practice,  except  when  the  initial  velocities  of  projec- 
tiles are  less  than  two  or  three  hundred  feet  in  a  second, 
when  the  resistance  of  the  air  is  very  small.  In  such  a 
case,  indeed,  the  propositions  of  gunnery  may  be  solved, 
by  the  paraboh'c  theory,  with  tolerable  accuracy ;  but, 
with  greater  velocities,  the  conclusions  obtained  from  it 


Since  xtatv  oo8.  o,  we  have 

^sveot.a; 

that  w,  the  Telocity  of  the  shot  in  the  horizontal  direction  at  any  point  in  the 
corre  is  coDStani. 

A;^aiii,  ainoe  y=l  v  an.  a— ^  g  (*,  we  have  ^  (the  velocity,  in  a  vertical  di- 
rvctioQ,  at  the  end  of  a  given  time  t)^v  sin.  a^g  t, 

Fnon  these  valneB  of  jT*^^  dt^'^  ^^^dt  ^  (^**+^y*)  {^^^  velocity  at 

the  end  of  a  given  time  #,  in  the  direction  of  the  curve) 

=  {v»-2v^<8in.  o+^<«}*; 

bat,  if  #  represent  the  angle  which  a  tangent  to  the  curve  at  any  point  makes 
with  a  horiioDtal  line,  the  velocity  at  that  point  in  the  direction  of  the  curve, 

will  be  expressed  by  -7-  • 7,  or V  5  *^t  w»  Buch  velocity  varies  in- 

■  ''at    eos.#  eo8. 1  ^  "^ 

T^r%f>Iy  as  the  cosine,  or  directly  as  the  secant  of  the  inclination  of  the  curve, 
St  the' gi Ten  point,  to  the  horizon. 

From  the  value  of  x  we  have  <s ,  and  when  xsssih  sin.  a  cos.  a, 

voos.a 

thai  is  the  whole  range,  the  value  of  i  becomes 

/Si 

this  is  the  expiession  for  the  whole  time  of  flight,  and  it  evidently  varies 
with  the  sine  of  the  giren  angle  of  elevation. 

Sinos  the  prodnct  sin.  a  cos.  a  remains  the  ssme  for  any  given  value  of  a 
s&d  for  its  oumplement,  it  follows  that  there  are  two  elevations  (a  and  90^— a) 
of  a  piere  of  ordnance  which,  with  the  same  initial  velocity,  give  the  same 
horizontal  range. 

Ibe  elevatkin  of  a  piece  being  the  nme,  the  horizontal  ranges  (2  h  sin.  2  a) 

vary  with  the  heights  due  to  the  initial  velocities ;  or,  since  h=  — ,  with  the 

sqnarw  of  the  initial  velocities ;  lastly,  the  initial  velocities  being  equal,  the 
^vizontal  ranges  vary  with  the  sine  of  twice  the  given  elevation,  and  such 
rao^  is  evidently  a  maiimnm  when  a,  the  elevation,  is  45  degrees. 


,orsm.a  .    /  — 
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are  grossly  erroneous.  It  will  neither  serve  to  determine 
the  range,  when  the  elevation  and  initial  velocity  are 
given ;  nor  if  the  time  of  flight  were  observed  and  the 
range  measured,  could  the  initial  velocity  be  computed 
from  those  data. 

47.  The  determination  of  the  velocity  of  shot  at  the 
moment  of  being  discharged  from  a  piece  of  ordnance, 
the  charge  of  powder  being  given,  would  be  an  easy 
deduction  from  the  known  theory  of  forces,  were  it  not 
that  much  imcertainty  exists  respecting  the  value  of  the 
expansive  force  of  fired  gunpowder ;  and  it  was  to  ascer- 
tain that  value  by  comparing  the  mathematical  expres- 
sion for  the  initial  value  of  shot  with  velocities  obtained 
from  experiment  that  Mr.  Robins  first  invented  the 
Ballistic  Pendulum,  by  which  such  velocities  can  be 
measured  with  great  precision. 

48.  The  experiments  of  Mr.  Robins  formed  an  era  in 
the  theory  of  gunnery,  but  having  used  only  such  shot 
as  could  be  discharged  from  musket-barrels,  it  became 
desirable  that  experiments  of  the  same  nature  should  be 
made  on  a  much  larger  scale  than  the  means  of  a  private 
individual  could  afford,  and  the  prosecution  of  this  im- 
portant subject  was  entrusted  to  Dr.  Hutton,  professor 
of  mathematics  in  the  Royal  MiUtary  Academy,  to 
whom  the  country  is  so  much  indebted  for  the  high 
state  of  theoretical  knowledge  which  the  British  artillery 
possesses.  These  experiments  were  commenced  in  the 
year  1775,  and  a  copy  of  the  report,  being  presented  to 
the  Royal  Society,  was  honoured  with  the  gift  of  the 
annual  gold  medal.  Dr.  Hutton  carried  on  a  second 
series  oi  the  experiments  in  the  years  1783,  4,  5,  &c. ; 
and  Dr.  Gregory,  his  successor  in  the  chair  of  mathe- 
matics at  the  Academy,  was,  in  1817,  conjointly  with 
General  Millar  and  Colonel  Griffith,  charged  with  the 
superintendence  of  a  corresponding  series,  in  which  a 
pendulum  weighing  7000  lbs.  was  employed.  It  should 
be  observed  that  experiments  having  the  like  object 
in  view,  but  with  a  different  kind  of  machine,  were, 
in  1764,  carried  on  by  the  Chevalier  d'Antoni,  at 
Turin,    and    the   results    at    which   he    arrived    differ 
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bat   little  from  those   subsequently  obtained   by  Dr. 
Uutton. 

49.  The  Ballistic  Pendulum,  Fig.  2,  PL  I.,  consists  of 
a  large  block  of  wood,  suspended  by  iron  rods,  so  as  to 
vibrate  on  a  horizontal  axis  upon  receiving  the  impact 
of  shot  projected  into  it.  In  order  to  measure  the  arc 
of  vibration  Dr.  Hutton  applied  a  pointed  piece  of  iron, 
as  at  P,  to  the  inferior  surface  of  the  block,  so  that  its 
lower  extremity  might,  during  the  vibration,  trace  a 
ciir\'e  line  on  a  bed  of  soft  grease  which  filled  a  groove 
in  the  circular  piece  A  B  of  wood.  The  number  of  de- 
greetj  in  the  act  of  vibration,  or  the  chord  of  that  number 
of  degrees,  was  measured  on  a  scale  of  chords  which  was 
laid  down  on  the  machine ;  and,  from  thence,  the  places 
of  the  centre  of  gravity  and  the  centre  of  oscillation, 
tojrether  with  the  momentum  of  the  inertia  of  the  pen- 
<luhun  being  previously  found,  the  velocity  of  the  shot 
at  the  moment  of  imjiact  could  be  determined. 

50.  In  conducting  their  experiments  at  L'Orient,  from 
1842  to  1846,  the  French  engineers  made  use  of  a  pen- 
dulum consisting  of  a  suspended  gun  in  combination 
with  a  suspendea  receiver  (rScepteur)^  corresponding  to 
the  block  m  the  English  pendulums;  and,  in  1843,  the 
United  States'  government  caused  a  series  of  experi- 
ments to  be  made,  under  the  direction  of  Brevet-Major 
Mordecai,  with  an  apparatus  constructed  on  the  same 
principle  as  the  Frencn  machine.  It  consisted  of  a  gun 
(a  24-pounder  or  a  32-pounder)  suspended  between  two 
piers  bv  a  horizontal  axis  turning  on  knife-edges ;  and  of 
a  hoUoW  frustum  of  a  cone  of  cast  iron  suspended  in  a 
Himilar  manner ;  the  axes  of  the  gun  and  cone,  when 
lioth  were  at  rest,  being  in  the  same  horizontal  lino. 
The  hollow  frustum  was  filled  with  sand,  in  bags,  to 
receive  the  impact  of  the  shot ;  its  front  being  covered 
n^nth  a  plate  of  iron  having  in  the  centre  a  perforation, 
which  was  covered  with  sheet  lead,  and  through  this  the 
k1h4  ])assed  after  being  discharged  from  the  suspended 
jriin.  The  whole  weight  of  the  gun-pendulum  was 
Id.'iOO  Ibn.,  and  that  of  the  receiver  pendulum  9358  lbs. 
The  distance  of  the  centre  of  gravity  in  each,  from  the 


ba 
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axis  of  suspension,  was  about  14}  feet ;  and  the  sensi- 
bility of  the  pendulums  was  such,  that  when  set  in  mo- 
tion in  an  arc  of  12  degrees,  the  receiver-pendulum  con- 
tinued to  vibrate  about  24  hours,  and  the  gun-pendulum 
about  30  hours. 

51.  The  distance  of  the  centre  of  gravity  G,  Fig.  2, 
PI.  I.,  from  the  axis  of  suspension  at  C,  in  the  ballistic 
ndulum  is,  in  some  cases,  found  experimentally  by 
balancing  the  whole  apparatus,  in  two  different  positions, 
on  an  edge  of  a  triangular  prism ;  but  the  most  accurate 
process  for  its  determination  is  (while  the  machine  is 
suspended  on  its  horizontal  axis  at  C)  by  a  weight  at 
the  end  of  a  string  attached  near  P,  and  passing  over  a 
pulley,  to  draw  the  block  up  till  its  vertical  axis  C  P  is 
m  a  horizontal  position.  Then  the  known  weight  of 
the  whole  pendulum  being  supposed  to  act  at  G,  the 
required  place  of  the  centre  of  gravity,  and  being  re- 
presented by  W ;  also  P  representing  tne  weight  which, 
by  experiment,  keeps  the  machine  in  equilibrio  in  a  hori- 
zontal position ;  we  have,  by  the  nature  of  the  lever, 

P.CP  =  W.CG;  therefore C  G  =  ^C P 

Thus  the  required  distance  of  the  centre  of  gravity  from 
the  axis  of  suspension  is  known.' 

'  The  position  of  the  centre  of  gravity  in  each  of  the  pendulums  used  in 
the  United  States*  experiments  was  found  hj  balancing  the  machine,  in  dif- 
ferent positions,  on  a  steel  bar ;  but  the  method  employed  by  the  French 
artillerists  was  nearly  as  follows  : — The  axis  of  the  bore  being  in  a  horizontal 
position,  a  weight  w  sufficient  to  cause  that  axis  to  take  a  i)06ition,  as  A  B, 
Fig/  3,  Plate  1.,  inclined  to  the  horizon  in  a  certain  small  angle  A  D  E,  repre- 
sented by  0,  was  applied,  as  at  H,  under  one  extremity  of  the  piece ;  the 
centre  of  gravity  of  the  whole,  which  previously  was  in  a  vertical  line  C  Z 
passing  through  the  axis  C  of  suspension,  was  consequently  made  to  describe 
an  arc  subtending  an  equal  angle  Z  C  D.  The  same  weight  was  then  removed 
to  the  opposite  extremity  K,  of  the  piece,  by  which  means  the  centre  of 
gravity  was  made  to  describe  an  arc  subtending  an  angle  6^  on  the  other  side 
of  the  vertical  line.  Then,  W  being  the  weight  of  the  pendulum  with  its  gim 
or  mortar ;  I  the  length  of  the  pendulum,  or  the  perpendicular  distance  from 
the  axis  of  suspension  to  a  line  H  E,  parallel  to  the  axis  of  the  bore,  and  join- 
ing the  points  H,  K,  at  which  the  weight  w  was  attached  under  the  piece,  if 
a  be  the  length  of  that  line,  also  if  G  represent  the  required  distance  of  the 
centre  of  gravity  from  the  axis  of  suspension  ;  we  shall  nave 

G-~  o-Zsin.  (e-fO 
"W      sin.  (0+0') 

In  the  investigation  of  this  formula,  6  and  ^  being  small  angles,  cos.  $  and 
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52.  The  centre  of  oscillation,  in  a  vibrating  body,  is 
that  point  in  which,  if  the  whole  quantity  of  matter 
conld  be  concentrated,  the  time  of  a  vibration  about  the 
same  axis  of  suspension  would  be  equal  to  that  of  the 
given  bodv.  In  order  to  obtain,  experimentally,  the 
distance  ot  the  centre  of  oscillation  from  that  axis,  let 
the  body,  when  suspended  freely,  be  made  to  perform 
vibrations  of  small  extent  on  each  side  of  a  vertical 
plane  passing  through  the  axis  of  suspension,  and  let 
the  number  of  such  vibrations  which  are  made  in  a 
given  time,  as  one  minute,  be  counted.  Then,  the  num- 
lier  being  represented  by  w,  since,  by  Dynamics,  the 
lengths  of  pendulums  are  inversely  proportional  to  the 
Si{uare8  of  tne  number  of  vibrations  performed  in  a  given 
time,  we  have,  /  the  length  of  a  mathematical  pendulimx 
\nbratin^  seconds  in  the  latitude  of  the  place  of  experi- 
ment bemg  known,* 

r  being  the  length  of  the  equivalent  mathematical  pen- 
dulum or  the  required  distance  (C  O,  Fig.  2)  of  the 
Centre  of  oscillation  from  the  axis  of  suspension :  this 
di><tanoe  is  supposed  to  be  measured  on  a  line  passing 
through  the  axis  of  suspension  and  the  centre  of  gravity 
in  the  body.* 

53.  The  centre  of  osciUation  being  found,  the  momen- 
turn  of  inertia  with  respect  to  the  horizontal  axis  of  sus- 
|i*'nsion  may  be  readily  obtained  thus : — 

Let  /  be  the  distance  of  the  centre  of  oscillation  from 


er«.  9  are,  cadi,  ooondered  as  anity ;  and  Bin.  (tf +^')  it  put  for  sin.  ^+ sin.  B\ 
^{Exyirwnfte%  d^ArtiOerie  exScuUe§  d  V  Orient,  Paris,  1847.) 

The  fonnoU  for  O  in  the  work  jost  quoted  (page  8)  is  more  oomulex  than 
tf  ai  vkicb  is  abore  a^^en,  in  consequence  of  the  introduction  in  uie  fomier 
*4  an  additknal  weizht  called  the  Compefitateur,  which  is  emplo3'ed  in  order 
tf  insiire  a  perfect  horizontality  of  the  axis  of  the  bore  when  an  experiment  is 
tu  take  place. 

*  la  39.13929  inches  in  the  latitude  of  London. 

^  The  obaerred  number  of  oscillations  should,  in  strictness,  be  reduced  to 
the  number  which  would  be  performed  by  the  body  in  an  equal  time  if  the 
were  infinitely  small.     For  this  pur^  oue  the  observed  number  fi 


tLciolil  b«  multiplied  ^jf  1  +  ^  ]•  ^  being  the  height  of  the  observed  mean 
air  of  %ibf»tioQ,  i3f  tlie  vertical  distance  from  its  hi<4he8t  to  its  lowest  point. 
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the  axis  of  suspension ;  G  the  distance  of  the  centre  of 

graviiy  from  the  same  axis ;  m  the  mass  (  =  — )   of  the 

body,  w  representing  the  body's  weight,  and  g  (=  32.2 
feet)  the  force  of  gravity  ;  then,  by  Dynamics, 

snA/f^dm  (the  required  momentiun  of  inertia)  =Gm/or 

9 

54.  If  the  block  of  a  ballistic  pendulum,  when  at  rest, 
be  struck  at  any  point  in  its  front  by  a  shot  projected 
horizontally  against  it,  the  line  of  projection  being  also 
in  a  vertical  plane  perpendicular  to  the  axis  of  suspen- 
sion, the  angle  through  which  the  vertical  axis  of  the 
pendulum  is  made  to  recoil  by  the  impact  may  be  mea- 
sured by  the  scale  on  the  machine ;  and  this  angle,  with 
the  other  data  obtained  in  the  manner  just  stated,  will 
afford  the  means,  by  a  comparatively  simple  process,  of 
obtaining  the  required  velocity  of  the  shot.  The  formula 
for  this  purpose  is 

ViCGW+tt'A)  (GW/+wA-)^}^  .     ,^ 

V  =  2_-L-i ! '-\ 1 ULL.2  wn.  4  0 ; 

wh 

in  which  v  is  the  required  velocity  of  the  shot  at  the 

instant  of  striking  the  pendulum ; 

G,  the  distance  of  the  centre  of  gravity  of  the  pendulum 
from  the  axis  of  suspension ; 

W,  the  weight  of  the  pendulum ; 

w^  the  weight  of  the  shot ; 

/,  the  distance  of  the  centre  of  oscillation  in  the  pendu- 
lum from  the  axis  of  suspension ; 

A,  the  distance,  in  a  vertical  direction,  of  the  point  of 
impact  from  the  axis  of  suspension ; 

^,  (=  32.2  feet)  the  force  of  gravity ;  and 

0,  the  angular  extent  of  a  vibration  on  either  side  of  a 
vertical  line  drawn  through  the  axis  of  suspension.* 


*  Let  m  represent  the  mass  [  s  —  j  of  the  ball ;  then  m  v  expresses  the 
quantity  of  motion  in  it,  and  mvh  is  the  momentum  of  the  balPs  motion. 
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It  is  evident,  other  things  being  equal,  that  the  velo- 
city of  the  shot  varies  with  sin.  4  fi,  or  with  the  chord 
of  the  arc  of  vibration. 


vitii  ntpect  to  that  axis,  at  the  time  of  impact,  the  pendulum  being  then  at 


^  repreaenting  the  angular  velocity  of  the  pendulum  after  impact, 
t  rdm  repnsenta  the  motkni  of  an  element  d m  of  the  pendulum  at  the  di»- 

tAnoe  r  from  the  axia  of  suspension,  and/*  v'  r^  dm  is  the  momentum  of  the 

&40CMB  of  the  whole  pendulum ;  hut  1/  is  constant  for  all  the  elementary 

GW 
mofaniles,  wodji^dm  is  (Art.  53)  = 2,  or  (M  being  the  mass  of  the  pen- 

<!=la]D)  sGM  / ;  therefore  1/  G  M  2  expresses  the  momentum  of  the  motion  of 
t.\f  wbiile  pendnlnm.  Also  mi/ A  being  the  motion  of  the  ball  in  the  pen- 
«i  lom,  mi/ A'  is  the  momentum  of  that  motion.  Then  V  (GMI+t»A') 
»i;'itasLS  the  momentum  of  the  motion  of  both  ball  and  pendulum  after  the 
ini(act ;  and,  since  the  momenta  before  and  after  impact  are  equal,  we  hare 


•'s 


v'(GMi+aiA*)=9MA: 
vmh  vwh 


GM/+mA*''GW/+vA*' 


Bt  the  recoil  of  the  pendulum  after  impact  the  centre  of  gravity  in  the 
prndulom  is  rused  vertically  to  a  height  expressed  by  G  (l^cos.  0),  or 
'J  <  f  sin.'  i  tf,  and  the  centre  of  gravity  in  the  ball  is  raised  vertically  to  the 
)-^«zht  A  (l^oos.  ^  or  2  A  sin.*  A  6;  multiplying  the  first  by  W  and  the 
tcooui  by  w^  we  have 

2nn.*i#(GW+Av) 

t€ikt  force  of  gravity  overcome  by  the  ball  and  pendulum  during  the  recoil ; 
&z^  by  Dynamics,  tlus  is  equal  to  half  the  vis  viva  of  the  system.  But  the 
ru  riwn  being  eqnal  to  the  product  of  the  momentum  of  inertia  by  the  square 
U  the  ai^gtiUr  Telocity  is^  for  both  pendulum  and  ball,  expressed  by 

— (GW/+ipA«); 
thmlbn       — (GWI+wA«)=4mLM*(GW+Aiir), 

■**  ^-*~-*\gw/+.a«  )' 

EqvaltBg  this  with  the  second  of  the  preceding  values  of  1/,  we  obtain 

wk 

If  the  diatance  of  the  point  of  impact  from  a  horizontal  line  passing  through 
the  ccfttre  of  oscillation  be  verv  small ;  then  A  may  be  considered  as  eq^ 
Vi  / ;  attd  tlie  laat  equation  will  become 


9(GW+w{)  . 
•  = •«• or 


D 
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55.  In  the  United  States*  pendulums,  after  I  had  been 
determined,  as  above  mentioned,  an  additional  weight 
(667  lbs.)  was  applied  under  the  gun  and  block,  by 
which  the  distance  from  the  centre  of  oscillation  to  the 
axis  of  suspension  was  rendered  equal  to  the  distance 
of  the  line  of  fire,  and  point  of  impact,  from  that  axis. 
This  weight,  representing  it  by  w\  is  expressed  by  the 
formula — 

in  which  W'  is  the  weight  of  the  original  pendulum ;  to' 

the  additional  weight  to  be  applied ; 

G'  and  G  the  distances  from  the  axis  of  suspension  to 
the  centres  of  gravity  of  the  original  and  oi  the  aug- 
mented pendulum ; 

b  the  distance  from  the  same  axis  to  the  centre  of  gravity 
of  the  additional  weight ; 

r  and  I  the  distances  from  that  axis  to  the  centres  of 
oscillation  in  the  original,  and  in  the  augmented  pen- 
dulum respectively.* 


or  (GK  being  the  distance  from  the  axis  of  suspension  to  the  common  centre  of 
gravity  of  the  pendulum  and  shot) 

Bui  2  sin.  4  ^  V^  =  ^h  the  linear  velocity  of  the  centre  of  oscillation ;  therefore 


Vi 

w 


'  The  formula  for  td  may  he  investigated  as  follows : — By  the  nature  of  the 
centre  of  gravity,  G' W +6  ti/  =  (W+t«/)G ;  whence  G  =  — ^/^,*^.  This, 

being  multiplied  by  W-f-  u/,  gives  G'  W+6  ti/  for  the  momentum  of  gravity 

G'  /'  W' 
on  the  augmented  pendulum.    Now,  (Art.  63)  is  the  momentum  of 

9 

inertia  for  the  original  pendulum:   also,  by  Dynamics,  the  momentum  of 
inertia  of  td  with  respect  to  a  horizontal  axis  passing  through  its  centre  of 

gravity  (supposing  u/  to  be  a  cylinder  or  prism)  is  i  —  c«  (c  being  half  the 

height  of  the  additional  weight) ;  and,  with  respect  to  the  axis  of  suspension. 
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In  the  above  formula  for  v  (Art.  54)  W,  G  and  I 
may  be  considered  as  expressing,  respectively,  the 
we^ht  of  the  augmented  pendulum  and  the  distances  of 
its  centres  of  gravity  and  oscillation  from  the  axis  of 
suspension. 

56.  In  the  investigation  leading  to  that  formula  no 
notice  is  taken  of  the  resistance  of  the  air  against  the 
&ce  of  the  pendulum  when  made  to  vibrate ;  but  it  is 
shown  by  Dr.  Hutton  (Tract  xxxiv.  Art.  27)  that  the 
diminution  of  the  velocity  on  this  account  does  not  ex- 
ceed fiff  of  the  whole ;  and  even  this  is,  in  part,  cor- 
rected by  the  mechanical  method  employed  in  determin- 
ing the  centre  of  oscillation.  It  is  proved  also  by  Dr. 
Hutton  tliat  no  sensible  error  in  the  computed  velocity 
of  shot  arises  from  the  time  (about  jfc  of  a  second  in  the 
{leudulum  which  he  employed)  during  which  the  shot  is 
penetrating  into  the  block. 

57.  The  distance  of  the  ballistic  pendulum  from  the 
muzzle  of  the  gun  being  necessarily  from  30  to  50  feet, 
in  order  that  the  block  may  not  be  afiFected  by  the  flame 
arising  from  the  discharge,  the  velocity  of  the  shot  at 
the  moment  of  leaving  the  gun  is  greater  than  that 
which  18  obtained  from  the  formula  in  Art.  54;  and 
different  formulae  have  been  projK^sed  for  the  purpose  of 
a*<certaining  one  of  these  velocities  from  the  other,  or 
the  velocity  lost  bv  the  shot  in  passing  from  the  gun 
ti)  the  pendulum :  oefore  stating  these,  however,  it  will 
W  proper  to  show  in  what  manner  may  be  obtained 
the  coefficient  of  the  square  of  the  velocity  in  the  ex- 
pn.i«on  for  the  retardative  force  arising  from  the  resist- 
ance of  the  air.    (See  Art.  59.) 

58.  The  initial  velocity  of  shot  has  been  determined 
by  firing  the  shot  directly  against  one  end  of  a  hollow 


a  )  -<*  -»-  -  M.     Bat,  e  being  very  smally  the  first  of  these  terms  may  bo  re- 

O*  W'f     w^ 
Wcted ;  tKrrefore h~^  expresses,  approzimatively,  the  momentum  of 

ol  the  ori)^nal  pendulum.    It  follows  that 

G'W'+ir'6        1        ,  ,     0'W(/-r) 

^-.-ssTTm TT*  «  V ;  whence  m'= — p—  r — -. 

V  2 
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cylinder  closed  at  the  extremities,  while  the  cylinder  is 
made  to  revolve  nniformly  on  its  axis,  the  shot  being  fired 
as  nearly  as  possible  psiraUel  to  the  axis.  The  rule  for  de- 
termining the  velocity  by  such  a  machine  is  very  simple. 

Suppose  the  shot  were  to  enter  the  near- 
est face  of  the  cylinder  at  a,  and  to  emerge 
from  the  farthest  face  at  b  (b  being,  by  the 
revolution,  brought  opposite  to  a  during 
the  time  that  the  shot  is  passing  through 
the  cylinder).  Let  the  length  of  the 
cylinder  be  24  feet ;  let  the  angle  A  C  B 
"^''  l)e  30  degrees^  and  let  the  time  of  the 
cylinder  s  revolution  on  its  axis  be  i  of  a  second :  then 

360^  rdO^  : :  i  :  ^V^h  of  a  second ; 

and  the  last  term  is  the  time  in  which  the  shot  was 
passing  in  a  straight  line  through  the  cylinder,  that  is 
24  feet ;  therefore  24  x  96,  or  2,304  is  the  velocity  of 
the  shot  in  feet  per  second. 

59.  Since  the  absolute  resistance  of  any  medium 
against  a  spherical  body  moving  in  it  depends  upon 
the  surface  which  is  act^  on  during  the  motion,  upon 
the  density  of  the  medium,  and  upon  some  function 
(suppose  the  square)  of  the  velocity :  let  r  be  the  semi- 
diameter  of  the  body,  8  the  density  of  the  medium,  v  the 
velocity,  and  let  ^  represent  3.14159  (half  the  circum- 
ference of  a  circle  wnose  radius  is  unity).  Then,  by 
Dynamics,  r*  irl  v^  k'  will  denote  the  resistance,  k'  being 
a  constant  coefficient,  which  can  be  determined  only  by 
experiment.     But  the  mass  of  the  shot,  supposed  to  be 

a  solid  sphere,  being  -r^  »  8',  in  which  5'  represents  the 

density  of  the  sh'ftt ;  the  retardative  force  arising  from 

the  resistance  of  the  air  will  become        ^,  ,  which  may 

be  represented  by  -^'^t  k  being  a  fraction  whose  value 

must  be  found  by  experiments.  Much  doubt  exists 
concerning  its  true  value  ;  but,  according  to  the  best  ex- 
periments which  have  been  made,  it  should  be  expressed 
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by  0.225.  The  specific  gravities  of  the  air  and  the  shot 
ma  V  be  substituted  for  h  and  S"  respectively  in  the  above 
formula. 

60.  The  formulae  alluded  to  in  Art.  57  are  obtained 
from  the  usual  differential  equation  of  motion 

in  which  /  may  represent  the  retardative  force  arising 
from  the  resistance  of  the  air.  Then,  if  the  resistance 
be  considered  as  proportional    to  the  square  of  the 

velocity,  it  may  be  represented  by  c  v"  or  ^g^  (in 
which  c  is  put  for  the  coefficient  -y,  above)  ;    and    we 


have    r-— ^,  or  r  =  Vr-«.'  (a) 

In  these  expressions,  V  represents  the  initial  velocity, 
or  the  velocity  of  the  shot  at  the  muzzle  of  the  gun,  x 
the  distance  of  the  gun  from  the  pendulum,  v  the  velocity 
at  the  instant  of  striking  the  pendulum,  and  e(=  2.71828) 
iii  the  base  of  the  Napierian  logarithms. 

Dr.  Hntton,  making  the  resistance  of  the  air  propor- 
tional partly  to  the  square  and  partly  to  the  first  power  of 
the  velocity,  investigated  a  formula  which  is  equivalent  to 

x=:phyp.  l*)g.^— i; 

whence  ^ = — r+^-       (*) 

In  these  expressions  p  is  put  for  ^xxjo7565^d'>  ("^  =  ^^ 

*  Amame  Tt^  ' 

I  ^t>,  diflcffeutiAtiog  ind  diviiling  by  dt,  we  have 

J»x  dx  dj^ 

tiw  Um  daSercniial  eqaatkm  of  motion  is  satiified. 

B«i,  vlwft  x^O,  .'  becomes  V;  therefore,  making  x=0  in  the  equation  for 

^',w%  ^ve  A= V  ;  and  Uiat  etpiation  becomes  tf=  V  e'««,  as  in  the  text. 
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weight  of  the  shot  in  pounds,  and  cf  =  its  diameter  in 
inches)  and  q  for  231.  (Mutton's  *  Tracts,'  Tract  xxxvii., 
Arts.  78,  79.) 

But  the  officers  of  the  French  school  at  Metz,  making 
the  resistance  proportional,  partly  to  the  square,  and 
partly  to  the  cube  of  the  velocity,  have  more  recently  pro- 
posed the  formula, 

(See  the  *  Aide  M^moire  d' Artillerie  Navale,'  1850)  in 
which  (v,  V  and  x  being  expressed  in  English  feet) 
a  =0.0007  and  7  varies  with  the  different  natures  of 
shot;  for  a  30-pounder  shot  (French),  corresponding 
nearly  to  an  EngUsh  32-pounder  shot,  it  is  equal  to 
0.0001034. 

For  a  32-pounder  shot,,  whose  semidiameter  is  3.1 
inches  (=  0.2583  feet)  when  the  initial  velocity,  V,  is 
1600  feet  and  a?  is  50  feet,  we  obtain,  from  the  first 
formula  above,  v  =  1588  feet.  From  the  formula  of 
Hutton  we  have,  in  the  same  circumstances,  t;  =  1580 
feet ;  and  from  the  last  formula,  i;  =  1579  feet :  conse- 
quentlv  in  a  distance  equal  to  50  feet,  such  a  shot  will 
lose  about  20  feet,  or  ^  of  its  original  velocity.  It  is 
evident  from  the  first  of  these  formulae  for  v,  that,  other 
things  being  equal,  the  velocity  retained  by  a  shot  after 
having  described  a  given  distance  in  air  will  be 
greater  as  the  initial  velocity,  and  also  fts  the  diameter 
or  the  weight  of  the  shot  is  greater. 

61.  Means  being  thus  found  of  obtaining  by  experi- 
ment nearly  the  velocity  with  which  a  shot  is  projected 
from  a  piece  of  ordnance,  it  is  proper  next  to  have 
an  expression  for  the  velocity  in  terms  of  the  charge  of 
powder  employed.  This  subject  has  been  investi^ted 
by  Dr.  Hutton  (Tract  xxxvii.,  Art.  160),  find  his  re- 
sult, when  modified  so  as  to  introduce  in  it  the  weight 
of  the  gun  and  its  carriage,  is  expressed  by  an  equation 
equivalent  to 

V  =./j-^.!^f ^common  log^-^+X'-X) 

In  this  equation  J9  (=2125  lbs.)  represents  the  pressure 
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of  the  atmoepliere  on  a  square  foot,  g  the  force  of  gravity 
(=32.2  feet),  and  ir=  3.14159, 

r  denotes  (in  decimals  of  a  foot)  the  semidiameter  of  the 
frbot^  tr  its  weight,  including  the  wad,  and  w  the  weight 
of  the  gun  with  its  carriage. 

X  lepreeents  the  length  of  the  bore  of  the  gun,  \'  the 
length  of  the  charge  in  the  bore,  and  q  one-third  of  the 
weight  of  the  charge. 

M  (=.43429)  is  the  modulus  of  the  common  loga- 
rithms, and  n  IS  an  abstract  number  expressmg  the  number 
of  times  that  the  pressure  arising  from  the  expansion  of 
fired  gunpowder  exceeds  the  pressure  of  the  atmosphere. 
Dr.  Button  found  the  value  of  n  to  be  very  variable, 
increasing  with  the  length  of  the  gun ;  and  from  a  mean 
of  his  experiments  he  assumed  it  to  be  2200.  The  ex- 
l^eriments  of  Dr.  Gregory,  in  1815  and  1816,  make  n 
etjual  to  2250  ;  that  is,  he  found  the  force  of  fired  gun- 
|K:)wder  to  be  equivalent  to  2250  times  the  pressure  of 
the  atmosphere/ 


*  The  centre  of  gravi^  of  the  charge  moving  in  the  bore  with  about  one- 
thiM  of  the  Telocity  of  the  ball,  the  weight  of  the  latter  during  its  movement 
in  the  bore  may  be  coosiderod  as  increased  by  one-third  of  the  weight  of  the 
cUrje,  eopposiag  this  to  move  with  the  same  velocity  as  the  ball ;  therefore 
the  aooeierative  loroe  of  the  gunpowder  on  the  ball,  when  in  contact  wiUi  the 
char^  will  be  repraMnted,  in  terms  of  the  force  of  gravity,  by 

M^  +  g* 

Kov,  kt  X  be,  at  any  instant,  the  distance  of  the  centre  of  the  Hall  from  the 
eitremity  of  the  charge,  during  its  passage  along  the  bore ;  then,  the  acoele- 
iatob  of  the  fired  gunpowder  on  the  baU  being  inversely  proportional 


to  the  space  it  occupies  in  the  bore,  ^—/V  ^     expresses  the  accelerative  force 

on  the  ball  when  at  a  distance  x  from  the  cha^ ;  but  the  retardatlve  force  of 
the  atmosphere  on  the  ball  and  diarge  while  in  the  bore  is  ^ — ^;  therefore, 
iaally,  tiie  ttooelentive  force  on  the  ball  and  charge  is 

Making  (by  Dynamics)  -^  equal  to  this  expression  for  the  force ;  and  multi- 
Hjing  both  members  by  2  cf  x,  we  have 

Integrating 
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In  this  formula  the  measures  of  length  are  all  ex- 
pressed in  feet,  and  the  weights  in  pounds  avoirdupois. 

62.  But,  in  the  employment  of  the  formula  this  value 
of  n  should  be  diminished  on  several  accoimts.  First, 
because  of  the  thickness  of  the  bag  containing  the  pow- 
der, it  should  be  diminished  in  the  ratio  of  the  area  of  a 
section  of  the  bore  to  that  of  a  section  of  the  powder  : 
now  the  thickness  of  the  bag  being  about  A  inch,  the 
areas  of  the  sections  are  to  one  another  (R  being  the 
radius  of  the  bore  in  inches),  as  R*  to  R*  —  A  R,  nearly, 

or  as  1  to  1  —  20^  nearly ;  therefore,  on  this  account  the 

above  value  of  n  should  be  diminished  by  a  fractional 

part  of  it,  which  is  expressed  by   oor'     Secondly,  it 

should  be  diminished  on  account  of  the  windage  of  the 

gun :  now  Dr.  Hutton  estimated  that  the  loss  of  force 

occasioned  by  windage  was  one-third  of  the  whole  force 

when  the  lunaric  area  between  a  section  of  the  ball 

and  a  section  of  the  bore  was  one-tenth  of  the  latter ; 

therefore,  considering  the  loss  as  proportional  to  such 

lunaric  area, 

,  R«  10  R« 

and,  on  this  account,  the  above  value  of  n  must  be  di- 
minished by  a  fractional  part  of  it,  which  is  expressed 


Integrating  between  sc  =  a'  and  x  -\  we  have 

therefore  the  velodty  of  the  shot  at  the  muzzle  of  the  gun  is  expressed  by 

But  the  acoelerative  force  of  the  fired  powder  should  be  further  diminished 
in  the  ratio  of  the  sum  of  the  masses  of  the  gun,  with  its  carriage  and  the  shot, 
to  that  of  the  gun  and  its  carriage.    If,  therefore,  this  condition  be  included, 

the  first  factor  under  the  radical  sign  should  be  multiplied  by -3.    If,  also, 

x'n  be  divided  by  M  (the  modulus  of  the  common  logarithms),  the  common 

logarithm  of  ^  may  be  substituted  for  the  hyperbolic  logarithm  of  that  frac- 

tiou ;  and  thus  is  obtained  the  equation  for  V  in  the  text. 
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by  — iQvp*     Lastly,  it  should  be  diminished  on  account 

of  the  loss  of  force  by  the  escape  of  powder  from 
the  vent :  now,  the  semidiameter  of  the  vent  being 
0.1  inch,  if  we  consider  the  lost  force  to  bear,  to  the 
whole  force,  the  ratio  that  the  area  of  the  vent  bears 
to  a  section  of  the  bore,  the  value  of  n  must,  on  this 
acc»ant,  be  diminished  by  a  fractional  part  of  it,  which  is 

expressed  by  -j^. 

The  sum  of  the  three  corrections  is 

30(R'-r')+5  R+1 
IGOR*  ' 

(R  and  r  being  expressed  in  inches),  and  this  expression 
dem>te8  the  fractional  part  of  n,  by  which  n  is  to  be 
diminished. 

63.  Since  the  weights  of  the  shot  and  charge  are 
smaU  compared  with  that  of  the  gun  with  its  carriage, 
a  near  approximation  to  the  initial  velocity  will  be  ob- 
tained by  omitting,  in  the  expression  for  Y,  the  terms 

and  g.     The  equation  then  becomes,  omitting  also 


tlie  two  last  terms  because  of  their  small  effect  on  the 
value  of  the  ve|pcity, 

64.  A  gun  suspended  from  a  horizontal  axis  like  the 
block  of  wood  in  a  ballistic  pendulum,  has  long  been 
occasional]  V  employed  to  determine  by  the  angular  extent 
of  its  recoil,  the  velocity  with  which  a  shot  is  projected 
bv  a  given  charge  of  powder ;  and  in  the  experiments 
alluded  to  in  Art.  50,  a  gun-pendulum,  as  it  is  called, 
and  a  ballistic  pendulum,  were  combined  for  the  purpose 
of  comparing  together,  shot  being  projected  from  the 
former,  the  initial  velocities  determined  from  the  recoil 
of  the  one  and  the  impact  on  the  other.  The  formula 
employed  for  computing,  from  the  recoil,  the  velocity  of 
Uiot  at  the  instant  of  leaving  the  gun-pendulum  was  (Y 
representing  that  velocity) 
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2sin.  ie.WGV^-rcN 


V  = 


in  which  W  is  the  weight  of  the  gun-pendulum,  in- 
cluding that  of  the  shot,  and  to'  that  of  the  ball  and  wad. 

G  is  the  distance  from  the  axis  of  suspension  to  the 
centre  of  gravity  of  the  pendulum. 

/  is  the  distance  from  the  same  axis  to  the  centre  of 
oscillation,  and  l'  the  distance  from  that  axis  to  the  axis 
of  the  gun. 

c  is  the  weight  of  the  charge,  and  c'  that  of  the  bag. 

6  is  the  angular  extent  of  the  vibration  from  the  ver- 
tical position. 

R  the  radius  of  the  bore,  r  that  of  the  shot,  and  g  the 
force  of  gravity, 

N  represents  the  velocity  communicated  to  the  pen- 
dulum Dy  a  unit  of  the  charge.  (In  the  United  States' 
experiments  it  is  estimated  at  1600  feet.)' 


w 

*  If  V  denote  the  angular  velocity  of  the  pendulum,  vl  —  will  express  the 

w 

motion  in  the  pendulum,  and  v  I  — G  the  momentum  of  that  motion. 

2  W  G  sin.'  i  3  expresses  the  action  of  gravity  overcome  by  the  ascent  of 

ynr 

the  centre  of  gravity  during  the  recoil,  and  v*/ — Q  the  vis  viva;  therefore,  by 

Dynamics, 

4WG8in.«i^=r«/— G; 

9 

whence  Ag  sin."  ^i^v^l,  and  p=2  sm.  4  i/sL. 

This  value  being  substituted  in  v  I — G,  the  latter  becomes  2WG  dn. }  #    /I  ^ 

the  momentum  of  the  motion  of  the  gun-pendulum. 
Now,  V  being  the  velocity  of  the  shot  at  the  moment  of  leaving  the  gun, 

V 

we  have  — w'  for  the  motion  of  the  ball  and  wad ;  but  the  elasticity  of  the 

9 
fired  gunpowder  produces  in  the  gun  a  motion  which  exceeds  this  in  the 
ratio  of  the  area  of  a  section  of  the  ball  to  that  of  a  transverse  section  of  the 

VR* 
bore ;  that  is,  of  r"  to  B' ;  therefore  — ^ v'  expresses  the  motion  of  the  gun ; 

VR* 

and  — -j-.r  »'  is  the  momentum  of  that  motion. 

Next,  assuming  the  mean  velocity  of  the  fired  gunpowder  at  the  time  the 
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65.  The  force  of  fired  gunpowder  is,  however,  still 
very  imperfectly  known  ;  and  the  results  of  experiments 
with  the  gun-pendulum  are  very  frequently  at  variance 
with  thoee  obtained  from  the  ballistic  pendulum.  By 
French  artillerists  the  initial  velocity  of  a  shot,  the  axis 
of  the  bore  being  horizontal,  has  oeen  expressed  by  a 
formula,  which,  when  reduced,  so  that  the  required  velo- 
city shall  be  given  in  feet  per  second,  is 


4200(10,. -^)'.[iog.(i+£,)]* 


Tlie  measures  of  length  in  this  formula  are  in  feet,  and 
the  logarithms  are  those  of  the  common  kind.  (Account 
of  Experiments  carried  on  at  Gavre,  chap.  xix.  sec.  7.) 
It  must  be  observed,  however,  that  the  results  obtained 
from  this  formula  are,  in  general,  less  than  those  given 
by  experiments  made  in  England  with  the  ballistic  pen- 
dulum. 

66.  The  experimentsof  Sir  Benjamin  Thompson  (Count 
Rumford)  have  fuUy  proved  that  the  ignition  of  gun- 
fiowder  does  not  take  place  instantaneously,  and  that 


Vc' 

loll  IrftTcft  time  gnn  to  be  i  V ;  then  —  wiU  be  the  quantity  of  motion  in  the 

evtri'l^e  and  bac,  and ia  the  momentum  of  that  motion. 

A^iin,  if  it  be  aaaomed  that  the  quantity  of  motion  in  the  fired  gunpowder 

cN 
b  |€<r.fortiu>nal  to  the  mass  of  the  charge,  it  may  be  represented  by — ;   then 

cl'  N 

— —  is  the  momentam  of  the  motion  of  the  fired  gunpowder. 

f 

kWiuz  together  aU  the  momenta  relating  to  the  action  of  the  charge,  and 

oiQaiiOc;  it  with  the  momentum  of  the  gun-pendulum,  we  have 

9  ' 


U    feUv    *'F""^^** *******   W    kAXV   »!■>!    yw»»^«^ii  J    * 


whnaoe  »  —  m 

I* 

When  the  oentro  of  oscillation  is  in  the  axis  of  the  gnn,  we  have  f^/ ;  in 
vUhcsae 

2W0«ii.|#^^/ir-|.N 

v« ^ — ^^LJl 
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the  whole  of  the  charge  in  a  gun  is  never  in  a  state  of 
inflammation  within  the  bore,  though  it  is  presumed 
that  8  ounces  may  be  all  ignited  in  ife  of  a  second.  Fur- 
ther experiments  have  also  shown  that,  for  every  nature 
of  gun,  there  is  a  certain  charge  which  produces  a  maxi- 
mum of  initial  velocity,  so  that  if  a  greater  quantity 
were  employed  the  velocity  would  be  less :  the  reason  is, 
that  besides  the  greater  quantity  of  powder  which  is 
thrown  out  of  the  gun  unfired,  the  powder  which  is 
actually  ignited  takes  effect  on  the  shot  during  a  shorter 
time  than  it  would,  if,  from  a  smaller  quantity  of  powder 
being  employed,  the  motion  of  the  shot  in  the  bore  were 
less  rapid.  The  charge  of  powder  which  would  render 
the  initial  velocity  a  maximum  may  be  found,  mathe- 
matically speaking,  by  differentiating  the  second  member 
of  the  equation  for  V,  in  Art.  63,  considering  \'  (the 
length  of  the  charge)  as  variable,  and  making  the  result 
equal  to  zero.     There  is  thus  obtained 

com.  log.  —7  =  Modulus  of  com.  log. ;  whence  \'  =  ; 

that  is,  the  length  of  the  charge  producing  the  maximum 
velocity,  with  the  same  gun,  is  equal  to  about  one-third 
of  the  length  of  the  bore. 

The  charge  which  produces  a  maximum  velocity  is, 
therefore,  greater  as  the  gun  is  longer,  but  the  increase 
is  found  to  be  not  in  so  high  a  proportion  as  that  of  the 
length  of  the  gun  {Hutton's  Tracts^  vol.  iii.  p.  78)  ;  and 
Dr.  Hutton's  experiments  have  shown  that,  on  accoimt 
of  the  rapid  diminution  of  high  velocities  by  the  resist- 
ance of  the  air,  there  is  little  advantage  in  point  of  ex- 
tent of  range  by  increasing  the  charge  beyond  what  is 
necessary  to  communicate  a  certain  velocity  to  the  ball.' 

*  Major  Mordecai,  of  the  United  States'  artillery,  states  that  an  addition  of 
nine  calibres  to  a  gun  of  sixteen  calibres*  length  adds  only  one-twelfth  to  the 
velocity  of  a  12-lb.  ball,  when  fired  with  a  charge  of  2  lbs.,  and  one-eighteenth 
when  nred  with  a  charge  of  4  lbs.  It  is  observed  also  that,  bv  increasing  the 
charge  beyond  one-third  of  the  weight  of  the  ball,  the  recoil  is  increased  in  a 
much  higher  ratio  than  the  initial  velocity  of  the  ball.  It  may  be  added, 
that  for  every  purpose  on  service,  even  for  that  of  breaching,  the  advantage 
gained  by  using  a  charge  greater  than  one-third  of  the  weight  of  the  shot  is 
unimportant,  and  does  not  compensate  for  the  inconvenient  recoil,  or  the 
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In  the  above  formula  for  v  ^Art.  54)  W,  6  and  I 
mar  be  ooiuddered  as  expressing,  re^)ectively,  the 
vci^ht  of  ttie  augmented  pendulum  and  the  distances  of 
itii  (x-ntivs  of  gravity  and  oscillation  from  the  axis  of 
Hi^-nidon. 

6th  In  the  investigation  leading  to  that  formula  no 
U'  >tioe  iji  taken  of  the  resistance  of  the  air  against  the 
fitfv  of  the  pendulum  when  made  to  vibrate ;  but  it  is 
•^h'fWD  by  Dr.  Hutton  (Tract  xxxiv.  Art.  27)  that  the 
'iiminution  of  the  velocity  on  this  account  does  not  ex- 
o^-il  ^  of  tlie  whole ;  and  even  this  is,  in  part,  cor- 
nx*t(^i  l^y  the  mechanical  method  employed  in  determin- 
i*  z  the  ct-ntre  of  of«cillation«  It  is  proved  also  by  Dr, 
Iluttiin  that  no  Ht^nnible  ern>r  in  the  computed  velocity 
i  f  »h«  »t  arinti  from  the  time  (about  ]J«  of  a  second  in  the 
{--iidulum  which  he  em()Ioyed)  during  which  the  shot  is 
|«nt-tniting  into  the  block. 

r»7.  The  distance  of  the  ballistic  pendulum  from  the 
r:.»]zzl#*  of  the  cfim  Inking  necessarily  trom  30  to  50  feet, 
in  fnltT  tliat  the  block  may  not  be  affected  by  the  flame 
anMiiZ  fn»m  the  discharge,  the  velocity  of  the  shot  at 
t;.4*  tuomvnt  of  leaving  the  gun  is  greater  than  that 
mh!ili  in  obtaine<l  fn>m  the  formula  in  Art.  54;  and 
diff«-n-nt  formulae  have  been  proj^osed  for  the  purpose  of 
:i-«v-rtaining  one  of  these  velocities  from  the  otner,  or 
ti-  \f!irf-ity  Iti^t  bv  the  shot  in  itaKsing  from  the  gun 
!.•  tl.«*  itf*n<lulum  :  fjefore  stating  tliebc,  however,  it  will 
U-  {in'(MT  U}  show  in  what  manner  may  l)e  obtained 
:'•  ••  <Ti«-ffinent  of  the  w|uare  of  the  velocity  in  the  ex- 
}  r>'»*»i«»n  for  the  rctanlative  force  arising  from  the  resist^ 
;!:-•»•  of  the  air.    (^H'e  Art.  5ft.) 

.%**.  Tlif  initial  Vflocitv  of  shot  has  l)een  determined 
t  y  firing  tin:  uluft  directly  ngainst  one  end  of  a  hollow 


.■4    «*  -^    ^*     Hot,  t  lirinff  Ttnr  Mnall,  the  first  of  thcte  teimi  nuLv  be  r»- 
^  f        f 

O*  W'f     «^ 
•pri««! .  tLrrvf  ?« 4"-^^  etpreuca,  approxirnAtirely,  the  moneotum  of 

-a  'il  lU  c4-MkU  f«ri«luloin«     It  toWo^M  UjaI 
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form,  and  the  deneiiy  of  the  powder  being  constant,  it 
follows  that  \'  (Arts.  61,  63)  varies  with  the  weight  of 
the  charge ;  hence  the  formida  for  V,  Art.  63,  indicates 
that  the  initial  velocities  of  shot  vary,  nearly,  as  the 
square  root  of  the  weight  of  the  charge  directly,  and  as 
the  square  root  of  the  weight  of  the  shot  inversely. 
These  laws  have  been  confirmed  by  the  results  of  expe- 
riments,* and  M.  Piobert  has  proposed,  for  the  purpose 
of  determining  the  initial  velocity  of  shot,  when  its 
weight  and  that  of  the  charge  are  given,  the  empirical 
formula 


V  =  t7 


Vlog(l  +  f)' 


in  which  v  represents  the  experimented  initial  velocity 
of  a  shot  whose  weight  is  6,  and  V  is  the  required  initial 
velocity  of  a  shot  whose  weight  is  w' ;  the  weight  c  of 
the  charge  being  the  same  for  both. 

Major  Mordecai,  of  the  United  States'  artillery,  has 
found  that  the  rule  agrees  nearly  with  his  experiments 
when  the  charges  do  not  exceed  one-third  of  the  weight 
of  the  ball,  and  the  gun  has  not  less  than  sixteen  calibres 
in  length ;  for  higher  charges  he  does  not  consider  it 

V 

suflSciently  correct.     If  the  factor  "~     T     T\  be  repre- 


Vlog(l+-f) 


sented  by  M,  he  finds  that,  with  a  32-pounder  gun,  the 
charge  being  one-third  of  the  weight  of  the  shot,  and 
the  windage  0.16  inch,  M  =  5200 ;  with  a  24-poimder, 
the  charge  being  one-third  and  the  windage  0.14  inch, 
M  =  5400. 

*  In  the  experiments  made  at  Washington  with  the  gun  and  ballistic  pen- 
dulums combined  for  the  purpose  of  ascertaining  the  initial  velocities  produced 
by  equal  charges  of  powder  in  the  same  piece  of  ordnance  on  balls  of  different 
weights,  it  was  found  that,  with  a  24-pounder  gun  and  a  charge  of  4  lbs.  of 
powder,  the  windage  being  0.176  inch,  the  initial  velocity  of  a  shell  filled 
with  lead  and  weighing  27.68  lbs.  was  1325  feet ;  of  a  marble  ball  weighing 
9.29  lbs.,  was  2154  feet ;  and  of  a  lignum  vitas  ball  weighing  4.48  lbs.,  was 
2759  feet.  The  two  first  of  these  velocities  are,  in  acco^ance  with  the 
formula,  nearly  in  the  inverse  ratio  of  the  square  roots  of  the  weights  of  the 
shot ;  but  the  two  last  are  nearly  as  the  cube  roots, of  the  weights  inversely. 
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In  the  British  artillery  service,  use  is  frequently  made 
of  the  empirical  formula 

in  which  e  is  the  weight  of  the  charge,  and  w  that  of 
the  shot ;  a  is  a  coefficient  to  .he  determined  hy  experi* 
ments.  Those  of  Dr.  Hutton  indicate  that  a  varies  be- 
tween 2.1  and  2.5  as  the  length  of  the  gun,  and  also  as 
the  ratio  of  the  weight  of  the  charge  to  that  of  the  shot 
increases.  The  experiments  of  General  Millar,  in  1817, 
show  that,  with  a  windage  equal  to  0.202  inch,  the 
value  of  a  should  be  2.8,  and  that  on  reducing  the 
windage  to  0.075  inch  it  should  be  3.55.  On  com- 
puting the  initial  velocities  of  the  shot  from  the  ranges 
given  in  the  Table  of  the  experiments  made  at  Deal  in 
1839,  and  also  from  those  in  the  Tables  of  the  practice 
on  board  the  "  Excellent"  from  1837  to  1847  (Tables 
L,  II.,  III.,  IV.,  v.,  VI.,  Appendix  D),  the  mean  values 
of  a  for  different  windages  were  as  foUow : — 


flDdacM. 

VAlDMOfO. 

0.233  in.  .    .    . 

....    3.2 

0.2            ... 

....    3.4 

0.175         .    .     . 

....    3.6 

0.125         .     .     . 

....    4.4 

0.09          .     .     . 

....    5. 

From  theM,  by  means  of  the  formula  for  V,  Art.  67,  it 
is  found  that  when  the  windage  is  zero,  a  =  6.66 ;  and 
it  may  be  observed  that  the  numbers  in  this  table  are 
nearly^  conformable  to  the  law  of  the  decrements  of 
veloaty,  as  stated  in  that  article. 

For  carronades,  in  which  the  windage  varied  from 
0.061  to  0.078,  the  mean  value  of  a  was  4.5. 

60.  Gunpowder  when  ignited  expands  with  equal 
forces  in  every  direction,  and  consequently  it  acts  equally 
upon  the  bottom  of  the  bore  and  upon  the  ball  during 
tlie  paasage  of  the  latter  along  the  cylinder,  supposing 
it  to  fit  tightly.  Hence,  neglecting  the  allowance  which 
dKNikl  be  made  for  the  frictions  of  the  ball  and  of  the 
gun-carriage,  the  velocity  of  the  recoil  will  be,  to  that 
of  the  shot,  inversely  as  the  weight  of  the  gun  to  that 
of  tlie  sliot :  that  is,  if  V  represent  the  initial  velocity. 
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in  feet,  of  the  shot,  w  the  weight  of  the  shot,  and  W  the 
weight  of  the  gun  with  its  carriage,  the  velocity  of  the 

recoil,  in  feet  per  second,  will  be  expressed  by  -=-. 

Thus,  supposing  the  initial  velocity  of  a  24  lb.  shot  to 
be  1600  feet  per  second,  and  the  weight  of  the  gun  with 
its  carriage  to  be  57.7  cwt.  or  6462  lbs.,  we  shall  have 
5.9  feet  per  second  for  the  velocity  of  recoil. 

70.  In  contemplating  the  nature  of  the  resistance  to 
the  flight  of  shot  or  shells  it  must  be  remarked  that,  in 
the  motion  of  a  body  through  the  air,  no  particle  of  that 
fluid  can  be  disturbed  without  moving  others  to  a  con- 
siderable  distance  about  it,  while  the  displaced  particles 
take  time  to  fall  back  into  the  space  which  they  before 
occupied.  As  the  moving  body  passes  on,  there  is  left 
behind  it  a  kind  of  vacmmi  more  or  less  complete  ao- 
cordine  to  the  degree  of  the  body's  velocity ;  and  when 
the  ball  moves  quicker  than  the  air  can  rush  into  the 
space  left  behind,  the  vacuum  becomes  perfect.  Now 
tWe  is  a  certain  limit  to  the  velocity  with  which  air 
can  rush  into  a  vacuum,  viz.,  about  1300  or  1400  feet  in 
a  second,'  and,  consequently,  when  the  velocity  of  a 
ball  is  greater  than  this,  it  is  manifest  that  the  resistance 
will  be  very  great ;  for  there  being  then  no  pressure  of 
the  fluid  behind  the  ball,  while  that  which  is  m  its  fix)nt 
is  in  a  state  of  condensation  from  the  particles  there  not 
being  able  immediately  to  escape,  the  ball  will  be  re- 
sisted by  the  whole  pressure  of  the  condensed  air  on  its 
fore  part,  ^ 

71.  The  resistance,  besides  depending  on  the  velocity, 
diameter,  and  the  weight  of  the  projectile,  is  affected  by 
so  many  circumstances  which  cannot  be  duly  estimatea, 
that  experiment  alone  can  determine  it,  and  this  only 
to  a  certain  extent.  If  shot  could  be  discharged  so 
accurately  as  to  hit  a  ballistic  pendulmn  at  considerable 
distances,  the  loss  of  velocity  occasioned  by  resistance 
might  be  easily  found ;  but  such  a  degree  of  accuracy 


*  1366  feet,  when  the  barometer  stands  at  30  inches. — See  Button's  Tracts, 
vol.  iii.  p.  196. 
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cannot  be  obtained,  and  the  ballistic  experiments  have 
hitherto  only  furnished  us  with  these  results  at  diflferent 
(iij^tanoes  as  far  as  300  feet,  beyond  which  shot  cannot 
l-e  directed  with  sufficient  accuracy  to  hit  the  block. 

72.  The  method  of  determining  the  resistance  of  the 
air  by  the  ballistic  pendulum  did  not,  it  was  found, 
answer  with  velocities  imder  300  feet  in  a  second,  on 
account  of  the  balls  rebotmding  from  the  block  instead 
of  entering  into  it.  To  ascertain  the  resistances  to 
smaller  velocities,  Mr.  Robins  had  recourse  to  experi-* 
ments  with  his  whirling  machine  (Fig.  4,  PL  I.).  This 
ingenious  contrivance  consists  of  a  brass  barrel,  B  C, 
moveable  on  its  axis,  and  fiu-nished  with  friction  wheels 
Hj  as  to  reduce  the  friction  to  an  inconsiderable  quan- 
tity.* A  light,  hollow  cone,  A  F  G,  is  placed  upon  the 
liarrel,  with  the  vertex  A  in  the  termination  of  the  axis ; 
a  fine  wire,  A  H,  supports  the  arm,  G  H,  upon  which 
the  body,  whose  resistance  is  to  be  tried,  is  fixed.  A 
silk  line  is  wound  upon  the  barrel,  and  thence  leads,  in 
a  horizontal  direction,  to  the  pulley  L,  over  which  it  is 
fja.vyaed,  and  a  proper  weight  M  hung  to  its  extremity. 
If  the  weight  M  be  left  at  liberty,  it  will  descend  with 
acoelerated  motion,  causing  the  body  P  to  revolve  with 
increasing  velocity,  until  the  resistance  on  the  arm  G  H, 
and  on  the  body  JP,  become  nearlv  equal  to  the  weight 
M,  when  the  motion  of  both  will  be  nearly  equable. 
Tliuf«,  when  the  machine  has  acquired  an  equable  mo- 
tioDt  which  it  usually  does  in  five  or  six  turns,  ascertain 
firKt,  by  counting  a  number  of  turns,  in  what  time  one 
revolution  is  performed.  Then  remove  the  body  P  and 
the  weight  M,  and  find,  by  trials,  what  smaller  weight 
will  canse  the  arm  G  H  to  revolve  in  the  same  time  as 
when  P  was  fixed  to  it ;  and  the  difference  of  the  two 
weijrlits  is,  obviously,  equal,  in  efibrt,  to  the  resistance 
of  the  air  on  the  revolving  body.  Reducing  this  weight 
in  the  ratio  of  the  length  of  the  arm  to  the  semidiameter 
•»f  the  barrel,  we  shall  have  the  absolute  quantity  of 
r^iKtance. 

73.  With  this  machine  Mr.  Robins  ascertained  that 
tlte  resistance  of  the  air  to  a  12  lb.  iron  ball,  moving 
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with  a  velocity  of  25  feet  in  a  second,  is  not  less  than 
half  an  ounce  avoirdupois ;  and  that  the  resistance  of 
the  air,  within  certain  limits,  is  nearly  in  the  duplicate 
proportion  of  the  velocity  of  the  resisted  body,  that  is, 
as  tne  square  of  the  velocity. 

A  light,  hollow  globe,  the  size  of  a  12  lb.  shot,  was 
fixed  at  the  end  of  the  arm,  and  a  weight  of  3i  lb.  hung 
at  M.  Ten  revolutions  being  first  made,  the  succeeding 
twenty  were  performed  in  21i".  The  globe  was  then 
removed,  and  a  thin  plate  of  lead,  equal  in  weight  to 
the  globe,  placed  in  its  room ;  when  it  was  found  that  a 
weight  of  1  lb.  caused  the  arm  to  move  quicker  than 
before,  making  twenty  revolutions  in  19",  after  ten  turns 
had  been  suffered  to  elapse.  Now  twenty  revolutions 
in  21i  seconds,  the  radius  of  revolution  being  51.75 
inches,  give  a  velocity  of  25i  inches  in  a  second ;  whence 
it  is  evident  that  the  resistance  on  the  globe  is  not  less 
than  the  effect  of  2i  lb.  placed  at  M ;  and,  the  radius  of 
the  barrel  being  nearly  (a)  part  of  the  radius  of  the 
circle  described  by  the  centre  of  the  globe,  it  follows  that 
the  resistance  of  the  globe  is  not  less  than  ^  part  of  2i 
lb.  or  A  of  36  oz.,  which  is  nearly  }  of  an  ounce. 

In  a  second  experiment,  weights  in  the  proportion  of 
1,  4,  9,  16,  were  nung  on  at  M ;  and,  after  ten  revolu- 
tions, the  following  observations  were  made  : — 

With  i  lb.  at  M  the  globe  turned  20  times  in  54i". 

That  is  10  times  in  27^". 
.  With  2  lb.  it  turned    ....    20  times  in  274". 

With  4i  lb 30  times  in  27i". 

With  8  lb 40  times  in  274''. 

Thus  it  appears  that  the  revolutions  in  the  proportions 
1,  2,  3,  4,  correspond  to  resistances  in  the  proportions  1, 
4,  9,  16,  which  shows  that  the  resistances  are  as  the 
squares  of  the  velocities. 

74.  From  this  machine  and  from  the  ballistic  pendu- 
lum the  following  useful  results  have  been  obtained  : — 

Ist.  When  the  motions  are  slow,  the  resistance  to 
balls  of  equal  magnitude  and  weight  is  nearly  propor- 
tional to  the  square  of  the  velocity,  conformably  to  the 
elementary  theory  of  resistances  in  fluids ;  for,  in  this, 
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it  18  aasomed  (the  balls  having  equal  diameters  and 
densities  or  weights)  that  the  resistance  depends  on  the 
number  of  fluid  particles  displaced  by  the  moving  body 
m  a  given  time,  and  on  the  reaction  of  each  particle 
ajirainst  the  body,  both  of  which  effects  vary  with  the 
velocitv  of  the  body.  But  the  exponent  of  the  power  of 
the  velocity  expressing  the  resistance  gradually  mcreases 
t^  the  velocity  increases ;  and,  when  the  shot  moves  at 
the  rate  of  1400  or  1500  feet  per  second,  that  exponent 
attains  a  maximum,  being  then  2.125;  beyond  such 
velocity  its  exponent  decreases. 

2nd«  If  balls  have  equal  weights,  but  different  diame- 
ters, and  move  with  equal  velocities,  the  resistance  varies 
nearly  with  the  surfaces  or  with  the  squares  of  the  dia- 
meters, increasing  a  little  above  that  proportion  when 
the  diameters  are  considerable.  Hence,  if  the  velocities 
also  are  different,  the  resistance  is  proportional  to  the  sur- 
face and  to  the  square  of  the  velocity ;  or,  r  representing 
the  semidiameter  of  the  shot,  and  v  the  velocity,  the  re- 
Kiiftance  varies  with  r*  tf. 

3rd.  If  balls  have  equal  diameters  and  different  weights 
or  densities,  the  resistances  vary  directly  as  the  squares 
of  the  velocities,  and  inversely  as  the  weights ;  or,  w 

representing  the  weight,  the  resistance  varies  with  — . 

4tlK  Projectiles  terminating  with  conical  or  conoidal 
heads  in  front  experience  less  resistance  than  bodies 
with  flat  or  with  hemispherical  ends,  the  diameters  being 
€^)ual« 

5th'«  The  resistances  experienced  by  bodies,  in  moving 
tliniu^h  fluids,  are  considerably  affected  by  the  forms  of 
the  pm^terior  surfaces  of  bodies ;  and  much  useful  in- 
f(»rmation  on  this  subject  is  contained  in  the  '^  Nautical 
and  Hydraulic  Experiments^  of  Colonel  Beaufoy,  London, 
1^34. 

75.  When  a  body  descends  in  air  from  a  state  of  rest, 
it*  %-eI«xrity  increases  for  a  time  by  the  action  of  gravity 
on  it ;  but  since  the  resistance  of  the  air  increases  also 
while  the  velocity  increases,  it  must  at  length  become 
ir*\ral  to  the  accelerative  power  of  gravity,  which  is  con- 

E  2 
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stant ;  after  which  the  body  will  move  muformlv  with 
the  velocity  acquired  at  that  time.  This  is  called  the 
terminal  velocity  of  the  body.'     Making  therefore,  for  a 

solid  shot,  the  expression  -j,  tf  (Art.  59)  equal  to  ^,  the 

force  of  gravity  (=  32.2  feet),  we  have 


.^-•^^'^  or 


(the  tenninal  velocity)  = .  /  -—■ ;        (a) 


and  from  either  of  these  equations  we  liave 


A^ 


r«a" 


It  being  supposed  that  the  value  of  k  is  known,  we 
have  a  formula  for  computing  the  terminal  velocity,  and 
conversely,  if  the  terminal  velocity  were  known,  tlie 
value  of  k  might  be  found.** 

76.  It  has  been  observed  (Art.  59)  that  the  formula 
for  the  absolute  resistance  of  the  air  against  a  spherical 
body  moving  in  it  is  represented  by  f*ir  I  t^ifc' ;  the  re- 
sistance is,  therefore,  directly  proportional  to  the  snuare 
of  the  diameter  of  the  shot  and  to  the  square  of  the 
velocity.  Hence  the  resistance  which  would  be  exi>e- 
rienced  by  a  shot  of  any  magnitude,  and  moving  with 
any  given  velocity,  may  be  found  by  proportion,  if  the 
resistance  actually  experienced  by  a  ball  ot  given  dimen- 


*  In  strictness  a  terminal  velocity  is  never  exactly  attained ;  Imt,  in  a  th^*rx 
time  from  the  commencement  of  the  descent,  the  body  acquires  a  veKcity 
which  is  extremely  near  being  uniform. 

^  Since,  by  Dynamics,  -—  expresses  the  height  due  to  the  velocity  r,  it 

follows  that  ^ryr  is  thc  height  due  to  the  terminal  velocity  of  a  shot. 

The  weij^ht  of  a  solid  shot  in  the  British  service  being,  to  that  of  a  shell, 
as  1.42  to  1 ;  the  terminal  velocity  of  a  shell  will  be  expressed  by  the  scom.«1 
member  of  the  equation, 

•Vt^'t'       •      •     <*) 

and  the  height  due  to  the  terminal  velocity  of  a  sliell  by  "rVTAT' 
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rions  and  moving  with  a  given  velocity  be  considered 
B»  known.  Now,  from  experiments  both  with  the  bal- 
listic pendulum  and  the  wnirling  machine,  Dr.  Hutton 
formed  a  table  (Tract  xxxvii.  Art.  17)  of  the  resist- 
ances experienced  bv  a  ball  2  inches  diameter,  moving 
with  diflferent  veloaties  from  5  feet  to  2000  feet  per 
second.  Therefore,  the  actual  resistance  experienced  by 
snch  ball,  when  moving  at  the  rate  of  1000  feet  per 
second^  for  example,  being  22.63  lbs.,  if  it  were  required 
to  find  the  resistance  experienced  by  a  24  lb.  ball,  whose 
diameter  is  5.6  inches,  when  moving  with  a  velocity  of 
1600  feet  per  second,  the  proportion  to  be  used  would  be 

(2xl000y   :    (5.6x1600)*  ::  22.63    :   x; 

the  last  term  a  expressing  the  required  resistance  in 
pounds. 

If  the  given  velocity  is  one  which  may  be  found  in 
Dr.  Button's  table,  the  resistances  will  be  proportional 
to  the  squares  of  the  diameters  merely.  No  notice  is 
here  taken  of  the  continual  diminution  of  density  which 
takes  place  in  the  atmosphere  from  the  surface  of  the 
earth  upwards ;  but  when  bodies  fall  from  great  heights, 
also  when  they  are  projected  vertically  or  at  consider- 
able angles  of  elevation,  it  becomes  necessary  to  attend 
t4*  tliat  circumstance. 

77.  It  is  proved  by  writers  on  pneumatics  that  the 
densities  of  atmospherical  strata,  of  equal  and  indefinitely 
Kmall  thicknesses,  reckoning  from  any  point  down  to- 
wards the  earth,  form  an  increasing  geometrical  series 
of  terms,  while  the  depths  of  the  strata  from  the  same 
[loint  downwards  constitute  an  increasing  arithmetical 
series ;  and  Dr.  Hutton  has  shown  by  an  approximative 
process  (Tract  xxxvii.  Art.  60)  that  the  density  of  the 
air  at  any  distance  x,  in  feet,  from  the  surface  of  the 

earth  upwards,  may  be  represented  by  — ^,  in  which 

c  =  55000  nearly. 

78.  From  the  formulse  which  have  been  given  above 
(Art.  75),  it  is  evident  that  the  terminal  velocity  of  a 
b(jdy  descending  in  a  resisting  medium  may  be  com- 
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puted  when  the  value  of  a  certain  constant  k  is  known  : 
but  as  the  terminal  velocity  of  a  shot  takes  place  when 
the  absolute  resistance  which  it  experiences  in  the  me- 
dium is  equal  to  the  weight  of  the  shot,  it  follows  that 
the  terminal  velocity  of  a  shot  may  be  found  from  the 
table  of  resistances  given  by  Dr.  Hutton  (Tract  xxxvii. 
Art.  17).  For,  assuming  that  the  resistances  are  as  the 
squares  of  the  velocities,  if  we  select  from  the  table  a 
resistance,  0.71  lb.,  which  differs  but  little  from  the 
weight  17.477  oz.  (=  1.092  lb.)  of  the  shot  on  which 
the  table  is  formed,  and  take  out  the  corresponding 
velocity ;  the  terminal  velocity  of  the  same  shot  may  be 
found  by  proportion,  thus : — 

.71     :     1.092  ::  200"    :    61504, 

and  the  square  root  of  the  last  term  ( =  248)  is  the  ter- 
minal velocity  of  the  shot. 

But,  from  the  formida  (a)  Art  75,  other  things  being 
equal,  the  terminal  velocities  vary  with  the  square  roots 
of  the  diameters  of  the  shot ;  therefore,  if  it  were  re- 
quired to  find  the  terminal  velocity  of  any  other  shot, 
another  proportion  must  be  made :  thus  if,  for  example, 
it  were  required  to  find  the  terminal  velocity  of  a  24  lb. 
shot  whose  diameter  is  6.612  inches,  that  of  the  above 
shot  being  2  inches,  we  have 

a/2    :    V5.612  ::  248    :    415.43; 

and  415.43  is  the  terminal  velocity  of  the  24  lb.  ball. 
The  height  due  to  the  terminal  velocity  may  be 

found  by  the  usual  formula  A  =  —  :  and,  in  this  man- 
ner, Dr.  Hutton's  table  (Tract  xxxvii.,  Art.  69)  was 

formed. 

The  terminal  velocity  of  a  shell  is  easily  derived 
from  that  of  a  solid  shot  of  equal  diameter ;  and  for  this 
purpose,  agreeably  to  the  formula  (6)  Art.  75,  Note  b, 
it  is  oiJy  necessary  to  divide  the  terminal  velocily  of 
the  shot  Dy  V  1.42 ;  or,  which  is  equivalent,  multiply  it 
by  0.8392.*  

*  The  celobratcd  Garaot,  in  his  proposition  for  defending  places  by  means 
of  vertical  fire,  has  entirely  overlooked  the  effect  of  the  resistance  of  the  air  in 
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79.  The  Bubject  of  the  penetration  of  shot  into  mate- 
rials 18  one  of  considerable  importance  in  the  theory  of 
ganneiy;  and 

^^  SRg 

is  a  formula  expressing  the  depth  to  which  shot,  on 
faking  with  a  given  velocity,  will  penetrate  into  an 
object  whose  resisting  force  is  supposed  to  be  known. 
In  this  formula 

p  represents  the  depth  penetrated ; 

V  the  velocity  of  the  shot  at  the  instant  of  striking ; 

r  the  senudiameter,  and 

i  the  density  of  the  shot ;  also 

^  (  =  d2J2  feet)  denotes  the  force  of  gravity. 

If  the  above  formula  be  put  in  the  form  p  =      ^  /. 

the  8[)ecific  gravity  of  the  shot  may  be  substituted  for 
€  g.  The  value  of  R  must  be  determined  by  experiment. 
When  the  resisting  material  is  the  same, 

p  tLTi^l\         •         •         •         (a) 

aLx),  when  shot  of  the  same  density  is  used,  and  the  re- 
f^L^ting  material  is  the  same, 

pKLri^\  •  •        (6) 

or,  in  the  last  case,  the  depth  penetrated  varies  with  the 


f  rrjilodmr  the  terminal  velocities  of  falling  bodies ;  and  the  author,  in  his 
c'^rrTBtaotts  on  Caraot*s  work,  has  endeavoured  to  expose  the  fallacy  of  a 
f>«*.4in  rrrooeoua  in  principle;  any  application  of  which  must,  for  other 
r-AMDS  also,  be  either  enormously  expensive  or  extremely  insecure. 

Ihe  wall  which  that  engineer  proposed  to  be  built  in  the  main  ditch  of  a 
{.rtma,  at  the  foot  of  the  rampart,  being  covered  by  a  counterguard,  would 
tr»  doobc  form  a  serious  obstacle  to  the  besiegers,  supposing  it  to  be  entire  at 
t^e  time  of  an  asaanit :  bat  the  author  early  foresaw  that  this  would  not  be 
tbe  ease :  and  it  was  in  consequence  of  his  representations  that  His  Grace  the 
lKik«  of  WellingtoQ,  when  Master-Genend  of  the  Ordnance,  caused  a  trial  to 
\ft  made  in  ofder  to  determine  whether  or  not  it  was  poesible  to  breach  the 
w&U  by  a  fire  of  heavy  ordnance  directed  over  the  covering-work.  For  this 
pvpose,  la  1823,  a  construction  similar  to  that  proposed  by  Camot  wss 
ci'CQtod  at  Woolwich  ;  and  in  the  following  year,  after  six  hours'  firing  of 
» 4  •!  ^ot  froin  eight  6S-poander  carronades,  and  live  shells  from  three  8-mch 
ftbi  three  lO-inch  howitsers,  at  the  distances  of  400  and  600  yards,  a  prao- 
tMahU  bfcadi  14  feet  wide  was  effected  in  the  wall ;  the  tops  of  the  counter- 
nsfd  awl  of  the  woik  in  rear  weve  also  entirely  degraded  by  the  shot  which 
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diameter  of  the  shot  and  with  the  square  of  the  velocity 
at  the  instant  of  striking. 

From  the  hypothesis  of  M.  Poncelet,  that  the  resist- 
ance of  a  material  struck  hy  a  shot  is  proportional  to 
the  square  of  the  diameter  of  the  projectile,  and  from  a 
comparison  with  the  results  of  experiments,  it  has  heen 
found  {^Experiences  (T Artillerie  exScuiies  A  Gavre/ 
chap.  21,  sect.  3)  that  the  depth  of  penetration  into 
oak  may  be  expressed  by  a  formula  which,  when  trans- 
formed so  that  the  penetration  shall  be  obtained  in 
Enghsh  feet,  is 

4.612raiog.{l+j^},    .         .        (c) 

V  being,  in  feet  per  second,  the  velocity  of  the  shot  at 
the  time  of  impact,  r  the  semidiameter  of  the  shot  in 
decimals  of  a  foot,  and  8  the  specific  gravity  of  the  shot, 
that  of  water  being  imity.* 

80.  The  differential  equations  for  the  determination 
of  the  trajectory  of  a  shot  in  a  medium,  which  produces 
a  resistance  proportional  to  the  square  of  the  velocity, 
may  be  seen  m  the  *  Journal  de  VEcole  Poly  technique^ 
tom.  iv.,  art.  Ballistique ;  in  Poisson's  *  TraitS  de  3/J?- 
caniquej  tom.  i.,  no.  211,  and  in  many  other  treatises 
on  Djmamics ;  they  are  not  capable  of  being  integrated 
in  finite  terms,  but  the  values  of  the  co-ordinates,  for  a 
number  of  points  in  the  curve,  may  be  determined  bv 
the  method  of  quadratures,  as  it  is  caUed,  in  which 
the  differences  in  the  densitv  of  the  atmosphere  at 
different  heights  may  be  introauced,  and  thus  the  curve 
may  be  approximatively  traced.  An  example  is  given  in 
Le  Gendre  s  *  Exercices  de  Calcul  InUgral^^  tom.  i.  p.  330. 

•  The  volnme  of  the  space  penetrated  by  a  shot  in  any  material  is  frequently 
represented  by  the  vis  viva,  or  active  force  of  the  shot  in  motion ;  in  which 
case  it  is  proportional  to  the  product  of  the  mass  of  the  shot  multiplied  by  the 
square  of  its  velocity.  That  is,  u/  representing  the  weight  of  the  shot,  v  its 
velocity,  and  ^  (=  82.2)  the  force  of  gravity,  the  volume  of  penetration  varies 


with  — o* ;  or,  r  being  the  semidiameter,  and  8  the  density  (for  which  may  be 

y 
substituted  the  specific  gravity)  of  the  shot,  it  varies  with  r"  v*  ^. 

The  co-efficient  in  the  formula  (c)  in  the  text  is  conformable  to  the  recent 
experiments  indicated  in  the  *Aide  MSmoire  cTArtillerie  Navale^*  Paris,  1850. 
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When,  however,  the  elevation  of  the  piece  of  ordnance 
is  small  (not  exceeding  10  degrees)  the  equation  to  the 
trajectory  is  comparatively  simple ;  and  in  treatises  on 
dynamics  it  has  the  form 

in  which  x  is  the  horizontal  and  y  the  vertical  ordinate 

of  any  point  in  the  curve,  the  origin  heing  in  the  axis 

(»f  the  bore  at  the  muzzle  of  the  gun ;  a  is  the  angular 

elevation  of  the  gun,  h  the  height  due  to  the  initial 

velocity  of  the  shot,  e  (=2.71828)  the  base  of  the  Na- 

h  Z 
pierian  logarithms,  and  c  is  put  for  — 77,  the  co-eflBcient 

of  the  square  of  the  velocity  in  the  expression  (Art. 
5f^)  for  the  retardative  force  arising  from  the  resist- 
ance of  the  air,  or  (Art.  75,  Note  b)  half  the  reci- 
procal of  the  height  due  to  the»  terminal  velocity  of 
the  shot. 

The  following  more  simple  expression  for  y,  which  is 
Kufficiently  accurate  for  small  elevations,  is  obtained  by 
i^h^tituting  for  e***,  its  development  by  Maclaurin's 
thejrem  ;  extending  the  series  to  the  fourth  term  only, 
Pinoe  c  is  a  very  small  fraction,  and  h  is  very  great  com- 
pared with  X : — 

V  representing  the  initial  velocity. 

81.  If  the  range  on  a  horizontal  plane  were  alone 
required,  it  might  be  obtained  from  either  of  the  above 
formulae  on  putting  for  y,  the  height  of  the  axis  of  the 
pm,  at  the  muzzle,  above  that  plane,  prefixing  to  it  a 
ue^rative  sign ;  the  first  equation  for  y  in  the  preceding 
article  may  then  have  the  form 

<*<*— 1  s(8c*Asio.aco6.a+2c)x+8c'Aycos.'a     •     •     (a) 

When  tbe  horizontal  plane  passes  through  the  axis  of 
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the  gun  at  the  muzzle,  y  being  then  zero,  the  same  equa- 
tion becomes 

epw  — 1  =f8c*A8in.acos.a-|-2c)x     .         .         (ft) 

The  second  equation  for  y  (Art,  80)  gives,  in  the  same 


case, 


— 1(  — cAsin.  a  COS.  a+1  j  —  IV  .         \e) 


For  the  point  blank  range,  when  a=  0,  or  the  axis  of  the 
gun  is  horizontal,  y  being  the  height  of  the  gun  above 
the  horizontal  plane  on  which  the  shot  falls, 

^<»-^l=2cx+S4*hy  ...(d) 

The  equations  (a),  (6),  {d)  being  transcendental,  the  value 
of  Xy  or  the  required  range,  can  be  obtained  from  either 
of  them  only  by  tentative  processes. 

82.  If  X  represent  the  whole  range,  when  conse- 
quently y=0,  we  have  from  the  second  equation  fory 
(Art.  80), 

whence  h  (the  height  due  to  the  initial  velocity) 

2ca*+Sx 
6  sin.  2  a 

or  V  (the  initial  velocity) 

Differentiating  the  same  equation  for  y,  we  have,  for 
the  tangent  of  the  inclination  of  the  trajectory  to  the 
horizon  at  any  point  in  the  curve, 

dy  cT^+x 

T^  =  tan.  a  — 


dx^  2Aco8.*a' 

which,  on  putting  tan.  a  in  the  form  ^  '  ,  ,  and  substi- 
tuting for  sin.  2  a  the  above  value  (when  y  =  0),  becomes 
at  the  furthest  extremity  of  the  range,  0  representing 
the  angle  of  descent, 

4cx*-^3x  ^_^ 
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From  the  expression  for  the  initial  velocity  above,  we 
have 

3V*8in.2a-flrx 
^—  . ^     • 

and  from  this  formula,  by  means  of  experimental  velo- 
cities and  ranges,  the  value  of  c  (the  co-efficient  of  the 
air*8  resistance)  may  be  fomid. 

In  the  *  Aidje  MSmoire  NavaU^  (p.  531)  there  is  given 
an  expression  for  y,  which  is  equivalent  to  the  second 
and  third  values  of  y  in  Art.  80,  and  differs  from  either  of 

them  only  by  the  substitution  of  a  constant  K,  for  =; — y- ; 

this  consequently  restricts  the  application  of  the  formula 
to  the  samepiece  of  ordnance,  with  equal  shot  and  equal 
charges.  Here  a  is  supposed  to  represent  the  true  ele- 
Tati<m  of  the  trajectory  at  the  moutn  of  the  gun,  which 
is  always  found  to  exceed  by  a  few  minutes  the  elevation 
of  the  axis  of  the  piece.* 

83,  The  time  t,  of  describing  any  portion  of  the  trajec- 
torVt  reckoned  from  the  instant  of  the  discharge,  is  ex- 
pressed by  the  equation 

€« Jl («*■-!): 

and  when  for  x  is  substituted  the  whole  range,  the  value 
of  t  becomes  the  whole  time  of  flight. 

84.  The  longitudinal  and  lateral  deviations  of  projec- 
tiles  from  the  object  aimed  at  are  presumed  to  depend 
on  the  following  causes,  indepenaently,  it  must  be 
understood,  of  the  irregularities  which  may  arise  from 
the  friction  and  rebounding  of  the  shot  against  the 
surfkoe  of  the  bore : — First,  the  inequahty  of  friction 
exercised  on  opposite  sides  of  the  shot's  path  by  the  air 


*  The  foUowing  empirical  fonnnia  is  given  in  the  *Aide  MSmoire  NavalU ' 
(p.  635)  for  the  nngee  of  shot  when  the  elevation  is  between  10^  and  30° : — 

P(iin.3a)'=X. 

Wbcre  P  is  tlie  Tsnge^  when  the  elevmtion  is  30^  considered  as  that  which 
^KfAatm  ft  n?^'»<mttm  imnse,  and  supposed  to  have  been  determined  by  ezperi- 
\x\  aim  the  pven  angle  of  elevation  between  those  limits,  and  X  is  the 
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which  it  passes  through ;  next,  the  want  of  exact  spheri- 
city in  the  shot ;  and  again,  the  want  of  perfect  homoge- 
neity, on  which  account  the  centres  of  gravity  and  of 
the  figure  are  not  coincident.  To  these  may  be  added 
the  diurnal  rotation  of  the  earth.  The  phenomena  of 
rotatory  motion  in  bodies  have  during  more  than  a  cen- 
tury been  made  the  subject  of  mathematical  investigation 
by  many  distinguishea  men  of  science,  particularly  in 
their  relation  to  Physical  Astronomy.  The  rotation  of 
projectiles  has  been,  in  a  manner  purely  analytical, 
treated  by  Euler  and  La  Grange  ;  but  M.  Poisson  has 
made  the  rotations  and  deviations  of  mihtary  projectiles 
in  particular,  the  subjects  of  three  elaborate  Mdmoires  in 
the  *  Journal  de  VEcoU  Polytechniqae^  tom.  xvi. 

85.  With  respect  to  the  deviation  caused  by  the 
earth's  rotation,  it  is  shown  that  when  the  line  of  aim  is 
directed  from  north  to  south,  and  from  south  to  north, 
the  lateral  deviations  are  westward  and  eastward  respec- 
tively ;  and  when  directed  from  west  to  east,  and  from 
east  to  west,  the  lateral  deviations  are  southward  and 
northward  respectively ;  that  is,  in  all  cases,  towards 
the  right  hand  of  the  soldier.  M.  Poisson  shows  that, 
in  latitudes  corresponding  to  the  central  parts  of  Europe, 
a  10-inch  shell  weighing  112  lbs.,  when  fired  in  any 
vertical  plane  at  aji  elevation  of  45  degrees,  with  an 
initial  velocity  equal  to  400  feet  per  second,  will,  on  this 
account,  at  the  distance  of  1200  yards,  deviate  from  the 
mark  between  2  feet  10  in.  and  3  feet  10  in.  A  12-inch 
shell,  weighing  200  lbs.,  fired  at  an  equal  elevation  with 
an  initial  velocity  equal  to  900  feet  per  second,  will,  at 
the  distance  of  4400  yards,  deviate  from  the  mark  be- 
tween 15  and  30  feet.  Hence,  in  order  to  strike  an 
object,  the  projectile  should,  if  this  cause  of  deviation 
were  alone  considered,  be  fired  in  a  vertical  plane,  making 
with  a  vertical  plane  passing  through  the  piece  and  the 
object  an  angle  equal  to  about  three  minutes  towards  the 
left  hand  of  the  soldier. 

86.  The  equations  for  the  motions  of  a  projectile  of  a 
given  figure,  involving  the  consideration  of  a  rotation 
on  an  axis  and  a  non-coincidence  of  the  centres  of 


Piw  IL         THEORY  AND  PRACTICE  OF  GUNNERY.  61 

frmvity  and  of  figure,  arc  too  complicated  to  allow  even 
an  ap|in>xiniate  value  of  the  untcnown  quantity  to  be 
dnliKXHl,  with  the  simplicity  requisite  for  practical 
utility ;  and  on  this  account  M.  Poisson,  in  his  investi- 
piti<mft,  confines  himi^elf  to  the  case  in  which  the  pro- 
jectile differs  but  little  from  a  sphere  and  from  perfect 
liomopeneity.  With  respect  to  a  spherical  and  homo- 
fTi'neotis  pn>jectile  revolving  on  an  axis  during  its  motion 
of  translation,  his  analvsis  leads  to  the  conclusion  that, 
if  the  rotation  take  place  about  a  vertical  axis,  the 
horizontal  deviation  induced  by  it  is  to  the  left  or  right 
of  the  vertical  plane  of  projection,  according  as  the 
ant4*rior  hemisphere  of  the  shot  turns  from  left  to  right, 
f*r  fn»m  right  to  left  (the  spectator  looking  from  the 
fin^^nn  towanls  the  object)  ;  this  deviation  vanishes 
wIk-d  the  projectile  turns  on  a  horizontal  axis.  When 
the  axis  <»t  rotati<m  is  horizontal,  and  perpendicular  to 
tlie  plane  of  proji^^tion,  there  is  induced  a  vertical  de- 
viation <»f  the  shot,  the  effect  of  which  is  to  elevate  or 
d«'pn*9«  the  pnyectile,  and  conseouently  to  augment  or 
diniininh  the  range  according  as  the  anterior  part  of  the 
pny#-ctile  turns,  from  above,  downwards,  or  from  below, 
upwards :  this  deviation  vanishes  when  the  axis  of  ro- 
tation is  vertical,  and  also  when  a  vertical  plane  passing 
thrrnigh  the  axis  of  n)tation  is  at  right  angles  to  tlie  ver- 
ti^nl  plane  of  proj<H*tion.  In  other  ix)sitions  of  the  axis 
of  notation  the  vertiail  deviatirm  l)ear8  a  constant  pro- 
|*»rtion  tr>  the  horizcmtal  deviation. 

In  a  Pa|)er  on  the  Deviation  of  Projectiles,  bv  Pro- 
f«-«»tf>r  Magnus,  of  Rt^rlin,  which  is  publiHhe<l  in  the 
Mfmoim  of  the  Royal  Academy,  Berlin  (lH.52),  and 
trannlat^Hl  in  *  Taylors  Scientific  AfenwirM,'  May,  1853, 
thf  writer  c<m<'<MVfs  that  the  o\>Her\'ed  deviations  of  shot 
liaving  a  movement  of  rotaticm  on  an  axis,  as  well  as  of 
trmiiiJation  in  s|)o<t%  inav  be  explained  by  the  dirc*<5t 
n-MiHtano*  of  the  atmosphere  c^imbined  with  a  rotation 
indiK't**!  in  the  air  imuuNliately  alxnit  the  shot.  M. 
Magnus  o)jwr%'(*s,  fnmi  exfieriments  ingeniously  di^viMH], 
tiiat^  on  Olio  f«ide  of  the  proje<*tiIe,  the  force  arising  from 
tijc  UKitioit  of  the  air  which  is  generated  by  the  rotation, 
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has  the  same  direction  as  the  force  of  resist^^nce  arising 
from  the  reaction  of  the  air  in  the  motion  of  translation  ; 
and  that,  on  the  opposite  side,  these  forces  have  contrary- 
directions.  When  the  reacting  force  is  great,  compared 
with  the  other,  the  effect  on  the  shot  is  nearly  the  same 
as  if  the  latter  did  not  rotate  on  its  axis ;  but,  when 
these  are  nearly  equal,  a  pressure  of  the  air  takes  place 
on  the  side  of  the  shot  at  which  the  direct  motion  of 
the  shot  is  coincident  with  the  movement  of  rotation, 
while  on  the  opposite  side  the  air,  being  expanded,  is 
strongly  driven  oflf.  Hence,  supposing  a  spherical  shot 
during  its  progressive  motion  to  rotate  so  that  the  axis 
of  rotation  is  always  in  a  normal  to  the  trajectory,  and 
in  a  vertical  plane ;  when  the  front  of  the  shot  turns 
from  left  to  right,  the  observer  being  behind  the  gun,  a 
decrease  of  pressure  takes  place  on  the  right  hand,  and 
an  increase  on  the  left,  and  the  shot  deviates  to  the  right ; 
on  the  contrary,  when  the  front  of  the  shot  turns  from 
right  to  left,  there  is  a  decrease  of  pressure  on  the  left^ 
and  an  increase  on  the  right,  and  the  deviation  is  to 
the  left. 

A  like  explanation  is  given  of  the  deviations  produced 
when  the  axis  of  rotation  is  horizontal  and  perpendicular 
to  the  plane  of  the  trajectory.  If  the  upper  hemisphere 
turns  in  the  direction  of  the  motion  of  translation,  the 
projectile  descends,  and  the  range  is  less  than  if  there 
were  no  rotation.  If  the  upper  hemisphere  turns  in  a 
direction  contrary  to  the  motion  of  translation,  the  shot 
rises  and  the  range  is  increased. 

87.  According  to  Poisson,  if  a  spherical  and  non-ho- 
mogeneous shot  be  discharged  from  a  piece  of  ordnance 
without  any  rotation,  the  straight  line  joining  the  centres 
of  gravity  and  of  figure  will,  in  consequence  of  the  resist- 
ance of  the  air,  have  its  position  continually  changed  by  a 
movement  on  the  centre  of  gravity,  till  it  coincides  with 
a  tangent  to  the  trajectory.*     If  the  ball  were  projected 

■  Tbe  author  tmsts  he  shall  be  excused  for  mentioning  in  this  place  that, 
in  consequence  of  the  above  observations,  together  with  what  has  been  else- 
where in  this  work  stated  concerning  the  importance  of  shot  being  fabricated 
with  the  utmost  attention  to  perfect  sphericity,  and  uniformity  of  density 
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with  a  small  initial  velocity  of  rotation,  that  line  might 
make  entire  revolutions  ahout  the  centre  of  gravity,  or 
it  might'  make  continual  oscillations  on  all  sides  of  a 
tangent  to  the  path.  In  this  case  the  exoentricity,  con- 
sidered as  small,  would  have  an  insensible  effect  on 
the  movement  of  translation,  and  consequently  would 
produce  only  insensible  deviations ;  in  order  that  these 
deviations  might  become  sensible,  it  is  necessary  that 
the  shot  should  be  projected  with  a  great  initial  velocity 
of  rotation. 


throughout  the  mass,  the  attention  of  Mr.  D.  Napier,  an  eminent  mechanician 
and  manufacturer  of  steam-engines,  was  attracted  to  that  suhject  as  early  as 
the  beginning  of  the  year  1831,  as  appears  by  a  letter  to  the  author  bearing 
that  date ;  and  the  circumstance  led  him  to  the  invention  of  the  ingenious 
method  of  forming  leaden  bullets  for  rifles  or  common  muskets,  by  strong 
compression,  from  masses  of  solid  lead  which  have  previously  been  cast  in  the 
form  of  cylinders.  By  this  process  the  air-bubble,  and  the  irregular  inequali- 
ties which  always  occur  in  bullets  when  cast,  do  not  exist  in  balls  so  formed ; 
one  uniform  density  is  produced  in  them,  and  the  centre  of  gravity  of  the  ball 
is  coincidefit  with  its  geometrical  centre.  It  is  easy  to  perceive  how  much  the 
efficiency  of  infantrv-fire,  and  indeed  of  any  in  which  leaden  balls  are  used, 
would  be  increased  by  the  employment  of  missiles  formed  on  this  principle. 

The  following  is  a  brief  description  of  the  process  : — The  lead  is  first  formed 
by  casting  it  in  cylindrical  ingots,  each  three  feet  long  and  three  quarters  of 
an  inch  diameter,  and  each  of  these  is  then  passed  between  the  circumferences 
of  two  pulley-shaped  rollers,  those  circumferences  being  notched  for  the  pur- 
pose of  holding  and  drawing  the  ingot  or  cylinder  forward.  By  this  operation 
the  cylinder  is  compressed  in  the  direction  of  a  diameter  as  much  as  a  quarter 
of  an  inch,  the  diameter  at  right  angles  to  this  being  correspondently  increased. 
The  cylinder  is  then  passed  between  two  rollers  similar  to  the  former,  but 
having  on  each  of  their  circumferences  a  number  of  hemispheroidal  indenta- 
tions :  the  compression  of  the  cylinder  now  takes  place  in  the  direction  of  the 
longest  diameter,  and  the  indentations  just  mentioned  cause  the  cylinder  to 
assume  the  appearance  of  a  chain  of  bullets,  each  having  the  form  of  an 
irregular  spheroid,  and  each  being  connected  with  the  next  by  a  flat  portion  of 
lead  about  a  quarter  of  an  inch  thick,  which  is  in  part  cut  through  by  the 
machine.  Each  separate  bullet  is^  lastly,  received  in  a  fixed  die,  and,  a 
moveable  die  being  forced  down  upon  it,  the  third  compression  gives  to  it  a 
perfectly  spherical  form,  the  bullets  being  now  connected  together  only  by  a 
portion  of  lead  about  the  thickness  of  a  wafer,  so  that  they  may  be  easily 
separated  from  one  another. 

Simple  musket-bullets,  belted  rifle-balls  and  the  Mini^  shot  are  executed 
by  the  machine  in  the  like  manner ;  and  since  steam-power  has  recently  been 
applied  to  this  iinportant  purpose,  it  is  hoped  that  the  supply  of  balls  so 
formed  will  be  sufficiently  ample  to  meet  all  the  wants  of  the  service. 

It  is  worthy  of  remark  that,  in  castr-iron  solid  shot  there  is  a  great  want  of 
that  homogeneity  which  is  essential  to  concentricity  of  sravity  and  figure : 
very  few  such  shot,  when  floated  in  mercury,  rest,  as  all  of  them  ought  to 
rest,  indifferently  in  any  position ;  but  it  is  highly  desirable  that  some  mode 
should  be  discovered  of  obtaining  perfect  homogeneity,  and  the  importance  of 
this  quality  will  be  particularly  shown  hereafter  in  treating  of  the  subject  of 
excentric  spherical  projectiles. 
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If  the  projectile  be  nearly  spherical,  and  if  it  have 
that  rotation  on  an  axis  which  is  produced  by  being 
fired  from  a  rifled  barrel,  the  deviations  arise  from  two 
causes:  the  first  is  due  to  the  spiral  movement,  by 
which  the  axis  of  the  shot  and  the  axis  of  rotation  are 
not  coincident;  and  the  other  to  the  rotation  of  the 
shot.  The  effects  of  this  rotation  will  be  different  ac- 
cording as  the  shot  is  compressed  or  elongated  in  the 
direction  of  the  axis  of  the  bore.  The  result  of  the 
investigations  alluded  to  in  Art.  84  is,  that  an  elon- 
gated ball  deviates  to  the  right  of  the  soldier  when  the 
rotation  of  the  upper  part  is  from  left  to  right,  and 
vice  versd.  A  flattened  ball  (one  whose  shorter  axis  is 
in  the  direction  of  the  bore)  deviates  to  the  left  when 
the  rotation  of  the  upper  part  is  from  left  to  right,  and 
vice  versd. 

88.  When  pointed,  or  cylindro-conoidal  shot  are  pro- 
jected from  rined  cannon  or  muskets,  it  is  observed  that 
they  have  always  a  latei-al  deviation  towards  the  right 
hand  of  the  solder,  and  never  towards  the  left.  The  de- 
viation is,  however,  always  less  than  that  of  a  spherical 
projectile  fired  from  a  smooth  bore ;  and  it  is  manifest 
that  this  is  caused  by  the  rifle-grooves  having  a  direc- 
tion from  the  left  to  the  right  of  the  soldier,  in  the 
upper  part  of  the  barrel.  It  would,  however,  be  proper 
that  experiments  were  made  with  barrels  rifled  in  the 
contrary  direction,  or  from  right  to  left,  in  order  to  ascer- 
tain if  the  deviations  would,  or  would  not,  in  that  case, 
be  always  towards  the  left  hand. 

M.  Magnus,  in  a  paper  which  has  been  quoted  before 
(Art.  86),  describes  some  ingenious  experiments  from 
which  he  ascertained  that  the  axis,  of  an  elongated, 
cylindro-conical  shot  is  not  exactly  in  the  direction  of  a 
tangent  to  the  trajectory,  but  makes  with  it  a  small 
angle.  He  shows  that,  if  the  elongated  shot  had  no 
rotation,  the  resultant  of  the  air's  resistance,  passing 
through  the  axis  between  the  centre  of  gravity  and  the 
apex,  that  resistance  would  tend  to  raise  the  apex  above 
a  tangent  to  the  trajectory ;  and  that,  when  a  rotation 
towards  the  right  is  combined  with  the  projectile  mo- 


?A3n  II,         THEORY  AND  PRACTICE  OF  GUNNERY.  65 

tiun,  the  apex  is  not  elevated,  but  the  longitudinal  axis 
» 'f  the  shot  makes  an  angle  with  a  vertical  plane  passing 
ilirough  the  axis  of  the  fire-arm,  such  that  the  apex  is 
ti  iwards  the  right ;  the  resistance  of  the  air  thus  presses 
the  centre  of  gravity  towards  the  same  side,  or  towards 
the  right  hand  of  the  soldier,  and  causes  the  lateral  de- 
viation which  is  observed,  at  the  same  time  it  causes 
the  apex  of  the  shot  to  tend  below  the  direction  of  a 
t.'ingent  to  the  curve.  Professor  Baden  Powell,  in  a 
Paper  read  at  the  Royal  Institution  in  London,  March, 
1^54^  observes  that  the  Mini^  projectile  being  hol- 
L  »wed  at  the  base,  its  centre  of  gravity  will  be  nearer 
t):e  apex  than  in  a  solid  shot;  consequently  that  the 
rt-sis^tance  of  the  air  may  tend  to  depress  the  apex  and 
f-ause  a  lateral  deviation  of  the  shot  towards  the  left  of 
tiie  .soldier.   • 

^ft.  Whatever  be  the  causes  which  produce  the  lateral 
denatious  of  projectiles,  the  effects  may  be  considered 
as  \feing  directly  proportional  to  the  velocity  v  of  the 
projectile  in  its  trajectory,  and  inversely  proportional  to 
its  diameter  2r,  and  its  density  8;  the  deviating  force 

>  therefore  represented  by  k  -^,  in  which  ^  is  a  con- 

•-tant  de{)ending  on  the  state  of  the  atmosphere  and  on 
tii^  nature  of  the  projectile;  and  the  formula  for  the 
liH-an  deviations  resolved  in  vertical  and  horizontal  di- 
i-c-tionn  is  found  to  be,  for  each  of  those  ordinates,  at  a 
ili<tance  x  from  the  gun, 

hi  which  V  denotes  the  initial  velocity,  and  c  has  the 
^.'ifiie  value  an  alx>ve  stated.  Art.  80. 

By  de^luctions  from  experiments  with  various  natures 
of  Frvnch  ordnance,  it  is  found  that,  for  solid  spherical 
►►hot,  i  may  be  expressed  by  0.00125,  and,  for  hollow 
spherical  nhot,  by  0.00135  (*  Suite  des  Experiences 
iVArtiUme  ik  Gaire;  Paris,  1844). 

fU).  It  lias  lKH»n  stated  that  in  the  paralx)lic  theory  the 
a.'t^ilar  elevation  of  the  piece  wliicii  gives  the  greatest 
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range  is  45  degrees ;  this  is  not  the  case  when  the  shot 
moves  in  a  resisting  medium ;  for  then  the  maximum 
range  depends  upon  the  resistance  as  well  as  upon  the 
initial  velocity.  The  best  method  of  finding  the  eleva- 
tion which  would  give  the  maximum  range  is  to  calculate, 
by  quadratures  (see  the  works  quoted  in  Art.  80),  the 
ranges  due  to  several  diflferent  angles  of  elevation ;  and 
when,  thus,  two  limits  of  the  elevation  have  been  found 
between  which  the  greatest  range  is  produced,  the  exact 
elevation  required  may  be  determined  by  the  usual  pro- 
cess of  interpolation.* 

In  this  manner  it  has  been  found,  by  the  writer  of 
the  Mdmoire  on  Ballistics  in  the  *  Journal  of  the  Ecole 
Polytechniqtiej  tom.  iv.,  that  when  the  initial  velocity  is 
1595  feet  per  second,  the  elevation  which,  by  the  for- 
mula, gives  the  greatest  range  is  31°  59'  6";  but,  in 
proportion  as  the  initial  velocity  is  diminished,  the  angle 
which  gives  the  maximum  range  is  greater.  In  fact, 
when  the  initial  velocity  was  500  feet  per  second,  the 
elevation  producing  the  maximimi  range  was  42°  14'. 
This  augmentation  of  the  elevation,  with  the  diminution 
of  the  velocity,  is  exactly  what  might  be  anticipated, 
since  the  resistance  of  the  air  would  diminish  with  a 
diminution  of  velocity,  and  the  trajectory  would  ap- 
proach nearer  to  a  parabolic  form.  It  may  be  observed 
that,  in  the  Deal  experiments,  the  greatest  ranges  were 
obtained  (conformably  to  the  deductions  from  theory) 
when  the  elevations  were  32°.  See  Table  I.  Ap- 
pendix D. 

91,    Writers  on    Dynamics   have   shown,  that  the 


*  By  difTerentiating  an  equation  of  the  trajectory,  considering  x  and  a 
(the  horizontal  co-ordinate  and  the  angle  of  elevation  respectively)  as  variable 

dx 

quantities,  and  making  j-  equal  to  zero,  Dr.  Robison  obtained  {Eneyd,  Brit.^ 

5th  edit.,  Art.  Pbojectiles)  an  equation  equivalent  to 

4mA  .        ,       4iiiA+8in.a 

=  hyp.  log.  ^ 


sin.  a  (4fliA8in.a+1)  tin.  a 

aud  the  value  of  a  obtained  from  this  equation  ^ves,  approximatively,  the 
elevation  producing  the  maximum  range.  In  this  manner  was  formed  the 
table  for  maximum  ranges  given  in  Uutton's  Tracts  (Tract  xxxvn.,  Art. 
118). 
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ascending  and  descending  branches  of  the  trajectory  are 
not  similar  to  one  another,  as  they  are  in  the  parabolic 
theory ;  the  tangents  at  points  in  the  ascending  branch 
making  smaller  angles  with  a  horizontal  line  than  those 
at  corresponding  points  in  the  descending  branch.  The 
former  branch,  if  continned  downwards,  has  an  asymp- 
tote which  is  inclined  to  the  horizon,  and  the  latter  has 
an  asymptote  which  is  in  a  vertical  position.  It  follows 
that,  when  the  axis  of  the  gun  is  inmined  to  the  horizon, 
the  vertex,  or  highest  point  in  the  trajectory,  is  nearer 
to  the  remote  extremity  of  the  range  than  to  the  place 
ofthegmi. 

92.  The  diflferences  between  ranges  in  a  resisting  me- 
dium and  those  which  should  result  conformably  to  the 
parabolic  theory  are  exhibited  in  the  following  Table ; 
and  from  these  it  appears  that  the  ranges,  instead  of 
varying  as  the  squares  of  the  velocities  (Art.  46,  Note), 
are  in  a  lower  proportion  than  the  velocities;  while, 
from  800  feet  to  1600  feet  (the  most  ordinary  velocities 
with  guns),  the  ranges  are  nearly  as  the  square  roots  of 
the  velocities. 

The  Table,  which  has  been  computed  from  theory,  ex- 
hibits the  ranges  corresponding  to  several  given  velocities 
with  which  a  24  lb.  shot  may  be  projected  in  a  resisting 
medium,  and  also  the  ranges  in  vacuo,  the  elevation  of 
the  piece  being  in  both  cases  45  degrees. 


InidAl 

TelodtteBliiFeet 

perSeoood. 


Rangw  In  Air, 
In  Yards. 


200 
600 

800 
1,000 
1,600 
2,000 
2,600 


350 
1,760 
2,230 
2,650 
3,764 
4,340 
6,180 


BnfM  In  VaciiOb 
In  Tarda. 


416 
3,731 

6,632 
10,362 
26,528 
41,460 
70,050 


From  the  experiments  carried  on  at  Deal  in  1839 
the  range  of  a  56-pound  shot,  with  a  charge  of  16  lbs. 
(windage  =  0.176  inch),  consequently  having  an  ini- 
tial velocity  of  1622  feet  per  second,  and  fired  at  an 

2 
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elevation  of  32°,  was  5720  yards.  By  the  parabolic 
theory  it  would  have  been  24,475  yards,  or  nearly  14 
miles. 

93.  Having  given  the  principal  formulas  for  pro- 
jectile motion,  as  well  in  air  as  -in  vacuo,  it  is  intended 
now  to  offer  a  series  of  observations  on  the  most  im* 
portant  circumstances  in  the  practice  of  naval  gunnery, 
and  to  state  the  means  by  which  the  highest  degree  of 
efficiency  in  it  may  be  attained. 

These  subjects  are,  for  the  sake  of  convenience,  dis- 
posed under  the  following  heads  :— 

I.  The  effect  of  Splinters. 

II.  The  effects  of  Heavy  and  Compound  Shot  in  in- 
creasing the  force  of  Impact. 

III.  The  employment  of  Double  and  Triple  Shot  in 

action. 

IV.  The  effects  of  Windage  on  correct  Firing,  and  on 

the  Telocity  of  Shot. 
V.  Effects  of  the  Length  of  Gun  on  the  Velocity  of 

Shot. 
VI.  On  Recoil  and  Preponderance. 
VII.  The  effects  of  Wads. 
VIII.  Penetration  of  Shot  into  Materials. 
IX.  On    Cylindro-conoidal,  and  Excentric  Spherical 
Projectiles. 

94.  I. —  Tlie  effect  of  Splinters. — It  appears  to  have 
been  a  general  rule  to  use  the  full  charges  of  powder  at 
the  commencement  of  an  action,  and  to  reduce  them  as 
the  guns  became  heated.  This  is  a  very  proper  precau- 
tion to  guard  against  accidents  in  continued,  quick 
firing ;  but  a  general  rule  to  commence  action  with  the 
full  charges  may,  in  some  cases,  interfere  with  the  im- 
portant effect  that  might  be  produced  from  splinters. 
The  prodigious  ravages  occasioned  by  splinters,  m  naval 
actions,  are  such,  that  we  should  study  as  much  as  pos- 
sible, consistently  with  other  views,  to  reap  the  friUest 
effect  from  so  destructive  an  agent ;  and  this  depends 
very  much  upon  the  degree  of  velocity  with  which  the 
balls  penetrate. 


Fast  1L        THEORY  AND  PRACTICE  OF  GUNNERY.  69 

95*  In  done  action,  shot  discharged  from  large  guns 
with  the  full  quantity  of  powder  tear  off  fewer  splinters 
than  Ittlls  fired  from  the  same  nature  of  guns  with  re- 
duced charges*  This  may  he  familiarly  exemplified  by 
firing  a  musket  or  a  pistol  charged  with  a  bullet 
thruQgh  panes  of  glaas,  at  different  distances,  or  witli 
diff«Tent  charges.  Superior  velocity  will  make  a  clean 
nmnd  hole,  without  oreaking  or  even  cracking  the 
filate ;  but  a  certain  reduced  celerity  will  dash  the  glass 
to  iiiecnu 

In  firing  into  masses  of  timber,  or  any  solid  substance, 
iAai  velocity  which  can  but  just  penetrate  will  occasion 
the  greateitt  sliake,  and  tear  off  the  greatei!$t  number  of, 
and  largeKt,  splinters ;  for,  as  in  the  brittle  glass,  the 
partu  stnick  by  a  solid  shot,  moving  with  great  velocity, 
aiv  driven  out  before  they  communicate  motion  to  the 
c-trcumjacent  parts  of  the  substance.  This  is  particularly 
the  cane  with  respect  to  the  impact  of  shot  on  plates  of 
in»n,  as  will  be  shown  hereafter.  Whereas  by  shot  of 
inf«-ri<>r  weighty  or  moving  with  less  velocity,  or  by 
U»th  of  these  circumstances  duly  combined,  the  rents, 
ikliakeM^  and  ravages  made  in  perforating  timber  will  be 
niiirv  extensive ;  a  greater  number  of  splinters,  and  those 
€if  larger  size,  will  be  torn  off,  and  apertures  more  diffi- 
rnlt  U»  plug  will  be  made  :  while,  in  the  perforation  of 
inm  phUen,  large  and  ragged  fractures  will  be  formed, 
fv-aumi  and  rivets  will  lie  broken  to  a  greater  extent,  and 
fragments  will  be  driven  on  lx)ard,  which  are  far  more 
clf9«tnictive  of  life  than  if  the  sliot  had  been  discliarged 
with  velocity  sufficient  to  cause  it  to  {)erforate  both  sides 
fff  thff  ship.  In  clo8e  actions  with  neavy  guns  charges 
may  tlien*forc  be,  with  advantafre,  greatly  reduced.  In 
htrt^  tb«*  velocities  a>mmunicatea  to  solid  shot  by  charges 
exceeding  one^third  of  their  weight  are  too  great  to  pro* 
dure  the  maximum  effect  fn>m  splinters ;  and  cliargi^ 
of  c»nc-iiixth,  from  heavy  guns,  are  found  quite  suffi- 
rient,  at  600  vards,  to  drive  single  and  even  double 
shot  through  tlie  thickest  i>art  of  the  side  of  anv  Hliiii. 
Many  oth^T  examples  might  lje  given  here,  but  the  suli- 
jr<-t  will  lie  fully  treated  in  the  section  on  the  IVnetration 
of  ft^bot. 
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96.  The  above  observations  require,  however,  to  be 
modified  according  to  circumstances ;  their  jnstness  de- 
pending on  the  position  of  the  enemy  and  on  the  degree 
of  steadiness  with  which  the  firing  is  carried  on  during 
an  action.  If  no  greater  force  were  wanted  than  that 
which  is  capable  of  penetrating  the  side  of  an  enemy's 
ship  with  the  greatest  effect  fix>m  splinters,  those  ob- 
servations will  hold  good.  Vessels  armed*  with  the 
heavier  natures  of  guns,  in  close,  steady,  broadside 
action  may  certainly  use  reduced  charges,  if,  as  in 
attacking  an  enemy  at  anchor,  the  relative  positions  do 
not  rapidly  change :  also,  since  the  velocity  of  a  shot 
from  a  32-pounder,  at  close  action,  with  the  service 
charge,  is  more  than  sufficient  to  penetrate  any  mast, 
we  are  at  liberty  to  sacrifice  some  ot  the  superabundant 
power,  by  diminishing  the  charge,  for  the  purpose  of 
obtaining  an  increased  effect  from  the  splinters  which 
may  be  driven  off  from  masts,  spars,  or  any  other  tim- 
ber, as  well  as  from  the  ship's  sides.  But,  while  we 
keep  this  object  in  view,  we  snould  particularly  provide 
for  the  destruction  of  masts,  dismounting  of  guns,  and 
ruining  their  carriages,  breaking  beams,  and  pene- 
trating into  masses  of  timber  in  nring  obliquely,  or  at 
great  distances  (see  Art.  104),  in  which  cases  full 
charges  are  required.  Nothing,  moreover,  can  be  spared « 
in  force  with  any  nature  of  gim  up  to  the  12-pounder 
inclusive :  with  the  higher  natures,  charges  of  one- 
quarter  of  the  weight  of  the  shot  may  be  occasionally 
used  with  advantage,  but  in  no  case  for  raking  or  diago- 
nal fire. 

97.  To  increase  still  further  the  effect  from  splinters, 
hollow  shot  have  been  proposed,  and  these  may  be  used 
with  great  advantage  from  guns  of  large  calibre.  For 
whilst,  by  their  magnitude,  fractures  or  apertures  of 
great  extent  may  be  made  in  the  side  of  an  enemy's 
ship,  their  relatively  lower  momenta,  arising  fi.>m  L 
diminished  weight,  render  them  far  more  conducive 
to  the  formation  of  destructive  splinters  than  solid 
balls  of  equal  diameters.  But  it  may  be  doubted  how 
far  hollow  shot  are  sufficient  substitutes  for  solid  shot  at 
great  distances ;    the  requisite  accuracy  and  certainty 
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of  practice,  that  is,  the  greatest  power  of  range  with 
the  least  elevation,  being  attainable  only  by  the  heavier 
projectiles. 

It  may  also  be  doubted  whether  or  not  we  are  right 
in  the  general  adoption  of  shell-guns  for  the  bow  and 
item  armament  of  steamers,  in  preference  to  long  and 
powerful  solid  shot  guns,  possessing,  in  a  higher  degree, 
power  of  range,  accuracy  and  penetrating  force,  in  dis- 
tant firing ;  and  whether,  in  tne  armament  of  our  navy 
in  general,  we  have  not  so  reduced  the  number  of  guns, 
in  proportion  to  the  dispkuxment,  in  consequence  of  the 
introduction  of  shell-guns  into  the  broadside  batteries  of 
Bttme  classes  of  ships  (the  ^  Thetis  "  and  ^^  Castor  "  class 
in  particular),  as  to  place  those  vessels  in  disadvantageous 
circumstances  when  opposed  to  such  as,  though  equal  to 
them  in  size,  carry  a  greater  number  of  guns,  and  which, 
ci^niiequently,  possess  a  degree  of  superiority,  from  the 
p>wer  of  making  a  plurality  of  discharges  in  a  given 
time,  and  from  the  facility  with  which  the  less  unwieldy 
{runs  may  be  worked  relatively  with  the  number  of  men 
forming  the  crew  according  to  the  present  establish- 
ment. The  **  Thetis  "  and  "  Castor,"  the  displacements 
of  which  are,  respectively,  1528  and  1283  tons,  carry 
only  36  guns  (see  Art.  249).  The  "Indefatigable," 
with  a  displacement  of  2043  tons,  has  only  50  guns. 
Our  largest  frigate,  the  ^  Vernon,"  with  a  displacement 
«»f  2082  tons,  carries  only  60.  Where  are  our  60-gun 
frigates?  The  French  had  (in  1850)  twelve  60-gun 
frigates  afloat,  and  five  were  being  built  .^  they  had, 
moreover,  twenty-five  50's.  The  number,  names,  and 
ratings  of  the  ships  and  vessels  afloat,  building,  and  in 
a>nmussion,  have  not  been  given  in  L'Etat  G^n^ral  de 


*  Friyriiet  Afioai, — L'Andronuuiiie ;  La  Belle  Poule ;  La  Didon ;  La  Forte  ; 
LltvWpewlaDie;  L*Ipliigtfaie;  LaMineiTe;  La  Peratfvtfrante ;  LaRenomni^; 
La  S^millaaie;  I/Uranie;  La  Vengeance.  (See  Notes  by  the  author  on 
*  L'Kf«nu#te  IVirleiihnitaire  sur  la  Situation  ct  rOrganiaation  des  Services 
V  U  Manne  Hilitaire.*    Paris,  Jan.  30,  1S62.) 

Fngaim  BuOding,  Jamwiry,  1850.— La  Victoire,  at  VOrimt ;  L'Entrc- 
\^-!jUilt^  at  VOrietU;  La  S^miramis,  at  EocMle ;  \a  Pallas,  at  L*Orimt ; 
I A  'idfTriere,  at  lirrai.    The  Immortality  and  the  Melpomene,  both  of  them 

of  GO  guns,  have,  mnoe,  been  laid  down. 
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la  Marine  since  1850  ;  but,  according  to  a  statement  in 
L'Enquete  Parlementaire,  the  French  had  then  (1852) 
fifty-six  frigates  and  thirty- four  corvettes.  (See  Appendix 
C.)  We  had  then  only  twenty-six  frigates  above  the 
class  of  44  guns,  and  of  this  class  only  twelve !  The 
war  armament  of  the  United  States'  frigate  "  Congress," 
and  eleven  others  of  that  class,  is  upwards  of  50  guns ; 
and  of  the  "  Independence,'*  60 ;  the  peace  armament 
of  this  ship  is  54  guns.  The  first-class  frigates  in  the 
Bussian  navy  carry  60  guns ;  the  second  class,  upwards 
of  50.  The  Dutch  have  their  60-gun  frigates,  though 
in  peace  they  carry  only  50.  In  the  Turkish  navy 
there  are  ten  of  from  54  to  64  guns.  In  the  French 
service,  the  razees  carry  58.*  Our  "  Warspite,"  reduced 
from  a  76,  originally  with  a  displacement  of  2490  tons, 
but  lighter  now,  at  the  load-line,  by  2  feet  4i  inches, 
equivalent  to  436  tons,  carries  only  50  guns.  The 
"  Arrogant,"  with  a  displacement  of  1872  tons,  far  from 
retaining  the  full  gunnery  power  due  to  that  tonnage,  is 
reduced  to  46  guns.** 

98.  II. — The  effects  of  Heavy  and  Compound  Shot  in 
increasing  tlie  Force  of  Impact. — To  gain  an  increase  of 
penetrating  power,  or  to  augment  the  force  of  the  blows 
with  which  shots  strike,  balls  made  of  heavy  material 
may  be  used  with  advantage.  A  shell,  filled  with  lead, 
will  produce  a  greater  blow  than  an  iron  shot  of  the 
same  diameter,  discharged  with  an  equal  quantity  of 
powder;  for  the  penetrating  power,  which  (Art.  79) 
varies  with  the  product  of  the  density  and  the  square 
of  the  velocity  of  the  body,  will,  in  tnis  case,  be  pro- 
portional to  the  weight  of  shot.  The  former  may  also 
be  made  to  range  farther  than  the  iron  ball,  from 
being  better  able  to  overcome  the  resistance  of  the  air, 
and,  consequently  (see  Art.  60),  retaining  longer  the 
superior  velocity   communicated  by  a  greater  charge 

*  An  accurate  account  of  the  armament  of  foreign  navies  will  be  given  on 
a  future  occasion. 

•*  The  whole  subject  of  the  armament  of  the  British  Nav)'  will  be  fully 
con8idere<.l  un  a  future  occasion. 


r. 
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of  powder.*  From  this  an  increase  of  accuracy  also 
results,  because  the  same  range  may  be  produced  with 
lt;i*4»  elevation ;  and  accuracy  is  gained  as  elevation  is 
rtduced. 

From  experiments  made  in  France  it  was  found  that 
a  shell  filled  with  sand,  and  weighing  about  46  lbs., 
l»eiiig  projected  with  a  charge  of  9  lbs.  from  an  8-inch 
Paixhans  gun,  with  an  initial  velocity  of  1200  feet  per 
K.'cond,  and  at  an  elevation  equal  to  1^,  ranged  twice  as 
far  as  a  shell  filled  with  lead  weighing  75  lbs.  when 
rejected  with  a  charge  of  7  lbs.,  the  initial  velocity 
Hrinjr  840,  But,  at  an  elevation  of  3°,  the  ranges  were 
nearly  equal ;  and  at  5^  (the  weights  and  charges  being 
as  U.'fure)  the  range  of  the  shell  filled  with  lead  sur- 
f kissed  that  of  the  other,  amoimting  to  1800  yards, 
while  the  range  of  the  shell  filled  with  sand  was  only 
1400  yards.  This  proves  that  great  initial  velocity 
is  not  alone  essential  to  the  power  of  range,  but  that 
much  depends  upon  the  weight,  or  inertia,  of  the  shot, 
by  which  the  velocity  of  projection  is  longer  retained. 
We  shall  revert  to  this  subject  in  treating  of  hollow 

bll<»t. 

&9.  Heavy,  or,  as  they  may  be  called,  compound  shot, 
may  be  used  with  great  advantage  against  vessels,  such 
a^  we  are  told  have  been  constructed  for  floating  bat- 
tvrieti,  wnth  sides  so  thick  as  to  be  proof  against  the 
knriwn  penetration  of  ordinary  shot;  for  balls  made  of 
L^-avier  matter  (strong  shells  run  fuU  of  lead)  will  pene- 
trate farther,  and  be  more  formidable  in  every  way.  If 
tiic  sides  of  these  vessels  be  made  of  soUd  masses  of 
timber,  then  red-hot  solid  shot  should  be  used ;  and  if 
tiiey  lodge,  the  effect  will  be  rendered  the  more  certain  ; 
but  as  the  furnaces  for  heating  shot  on  board  of  ships 
(sinnot  Mjpplv  as  many  balls  as  may- be  discharged,  cold 
^lJot  muHt  also  be  Ux^d.  The  effect  of  these  will  be 
more  or  less  formidable,  in  proportion  to  their  powers 
'•f  penetration  and  tlieir  momenta,  both  of  which  will  be 


*  Tut  like  U  evidently  true  in  comparing  the  effects  of  solid  and  hollow 


74  NAVAL  GUNNERY.  Paot  II. 

greater  with  the  csompound  heavy  shot  than  with  solid 
iron  halls. 

The  weight  of  a  56-poiinder  shell,  having  its  cavity 
filled  with  lead,  is  65.443  lbs. ;  for  the  whole  diameter 
being  7.475  inches,  and  the  thickness  of  the  metal  one- 
sixth  of  the  diameter,  the  weight  of  the  shell  itself  is 
38.827  lbs.,  while  the  weight  of  the  solid  ball  of  lead 
which  occupies  the  cavity  is  26.616  lbs.  Now  (Art. 
68)  the  velocities  of  balls  of  equal  diameter,  but  different 
weights,  and  discharged  with  equal  quantities  of  pow- 
der,^bei;^  inversely  Is  the  square  roots  of  the  weights, 
the  velocity  of  a  homogeneous  56-pounder  shot  will  be 
to  that  of  the  shell  when  filled  with  lead,  as  V65.443  to 
V56;  so  that,  the  velocity  of  the  soKd  shot  with  a 
charge  of  14  lbs.  being  by  computation  1596  feet  per 
second,  the  velocity  of  the  shell  filled  with  lead,  with 
the  same  charge,  would  be  1476  feet  per  second.  But 
the  velocities  of  balls  of  equal  weights  being  directly  as 
the  square  roots  of  the  charges,  or  the  charges  being  as 
the  squares  of  the  velocities ;  if  we  increase  the  charge 
from  14  lbs.  in  the  ratio  of  the  squares  of  those  numbers, 
we  get  16.36  lbs.  for  the  charge,  which  will  render  the 
velocity  of  the  shell  filled  with  lead  equal  to  that  of  the 
homogeneous  56-pounder  shot.  This  is  a  simple  way  of 
increasing  the  weight  of  metal,  as  it  is  popularly  called ; 
and  on  particular  occasions  it  may  be  used  with  consi- 
derable advantage. 

In  Table  IV.  (Appendix  D.)  there  will  be  seen  the 
results  of  experiments  made  at  Deal  in  1839  to  determine 
the  ranges  of  homogeneous  shot  and  of  shells  filled  with 
lead  from  a  56-pounder  gun  whose  dimensions  are 
given.  Prom  these  it  appears  that  with  charges  of 
17  lbs.,  at  an  elevation  of  16°,  the  first  graze  of  a  solid 
shot  was  4001  yards,  and  at  an  elevation  of  35^,  5200 
yards ;  while,  at  the  former  elevation,  the  first  graze  of 
a  shell  filled  with  lead  was  4029  yards,  and  at  the  latter 
elevation  5600  yards.* 

*  At  the  siege  of  Cadiz  the  French  used  sheila  filled  with  lead,  which,  dis- 
charged with  a  velodty  of  about  2000  feet  per  second  from  howitzers  (one  of 
which  is  now  placed  as  a  military  trophy  in  St.  James*s  Park),  ranged  to  the 
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In  chasiiig,  or  in  flight,  heavy  oompound  shot,  fired 
from  long  guns  with  charges  increased  in  the  proportion 
just  shown,  will  increase  the  power  of  range,  and  conse- 
quently the  chance  of  carrying  away  a  mast  or  a  spar, 
at  a  very  considerable  distance/  For  such  special  pur- 
poses as  these,  it  may,  therefore,  be  expedient  to  provide 
a  few  compound  shot,  with  directions  how  to  use,  and 
injunctions  to  economize  them. 

100*  Oblong  shot,  of  a  cylindrical  form  and  termi* 
Dating  at  each  end  in  a  hemisphere,  may  be  used  occa- 
Ronally  either  against  ships  or  in  breaching  batteries 
by  land.  The  great  uncertainty  of  such  shot,  however, 
firom  irreg^ularities  in  their  flight,  would  not,  at  great 
distances,  be  compensated  by  the  advantages  contem- 
plated ;  bat  they  might  sometimes  be  used  at  moderate 
distances  with  ^reat  efiect,  particularly  bv  vessels  car- 
rying only  9  or  12-pounder  guns;  for  the  weight  of 
metaa  may  thus  be  increased  so  much  as  to  be  capable 
of  carrying  away  a  mast,  which  a  round  shot,  discharged 
from  the  same  gun  with  equal  velocity,  could  not  bring 
down ;  and  the  oblong  shot  would  maKC  large  irregular 
fractures  in  the  side  of  an  enemy's  ship  which  it  would 
be  very  difficult  to  plug  up. 

The  windage  of  oblong  shot  should  not  be  greater 
than  .14  of  an  inch  (the  windage  of  a  carro^ade),  so 
that,  in  &ct,  a  12-pounder  gun  discharging  a  solid  of 
iron  of  24  lb.  weight  (which  its  oblong  shot  might  be), 
with  a  charge  of  4  lb.,  would  be  capable  of  producing  as 
great  an  effect  as  a  24-poTuider  carronade ;  and  if  the 
oblong  shot  were  to  strike  with  its  larger  dimensions, 
the  effect  would  be  much  greater.  Oblong  shot  should 
be  cylindrical,  with  hemispherical  ends.  For  a  12- 
poonder,  a  shot  of  the  shape  above  indicated,  and  exactly 


of  three  miles.  Greater  ranges  tban  this  have  heen  obtained  with 
iSeiU  in  experimeDts  recently  (1852)  osrried  on  at  Bhoebnry  Ness  in  this 
oovktry.    8ee  Art.  188. 

*  A  wtrj  distingaisbed  naval  commander  mentioned  to  the  author  that  ho 
karv  a  peraon  who  bad  served  in  an  American  privateer  which,  having  been 
oat  M  dioi,  and  being  unable  to  procure  a  supply  of  iron  balls,  used  leaden 
•iiM  M  Ksbstitutca.  This  person  always  mentioned  with  great  surprise  the 
sa^niar  cflcci  of  leaden  balls. 
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equal  to  the  weight  of  two  12-pounder  balls,  should  be 
2.935  inches  lon^  in  the  cylindrical  part,  and  the  total 
length  7.338  incnes.  In  close  action  the  chance  of  hit- 
ting with  separate  balls  is  so  great,  that  two  round  shot 
should  then  be  preferred  to  a  single  oblong  projectile ; 
but  when  the  distance  is  such,  compared  with  the  mag- 
nitude of  the  object  fired  at,  that  from  the  divergence 
of  the  balls,  both  cannot  hit,  it  may  frequently  prove 
advantageous  to  increase  the  weight  of  metal  wim  the 
smaller  nature  of  guns  in  the  manner  proposed. 

The  proposition  for  using  oblong  shot  is  not  new. 
Some  very  extensive  experimente  were  made  at  Land- 
guard  Fort,  in  1776,  to  ascertain  the  comparative  ranges 
and  accuracy  of  long  and  round  shot  with  42,  24,  18, 
and  12  pounders.  It  is  not  intended  to  notice  the  trials 
made  with  the  three  higher  natures  of  ordnance,  because 
it  is  not  necessary  to  increase  the  momenta  of  their  balls 
for  any  naval  service,  but  some  of  the  experiments 
made  with  the  12-pounder  are  given  in  the  following 
Table :— 


Wei^tof 

Diameter 

of 

Shot. 

BeooiL 

FtistGrmae. 

NaUin  01  Boot. 

Powder. 

Shot. 

Round .     •     , 
Long    •     •     . 
Round .     •     . 
Long    .     .     . 
liound  .     •     • 
Long    .     .     . 

llM. 

6 

5 
5 
5 
5 
5 

Ita.      01. 
11       8 
24      3 
11      9 
24      3 
11     10 
23      3 

Inch. 
4.3 

4.4 
4.3 
4.4 
4.24 
4  4 

P.B. 

P.B. 

1* 

r 

6* 

Ft.    In. 
4     5 
7     4 

4    4 
6    2 
4    6 
6    0 

Yd*. 
498 
335 
818 
774 
1,789 
1,879 

The  weight  of  the  oblong  shot  was  more  than  double 
that  of  the  ball,  but  the  windage  of  the  former  was 
about  one-tenth  of  an  inch  less.  The  ranges  with  the 
oblong  shot  were,  of  course,  considerably  less  than  with 
the  balls ;  but  it  does  not  appear  firom  these  trials  that 
the  variations,  or  errors,  were  greater  than  they  are 
with  round  shot ;  and  it  follows  that,  within  the  limit 
of  elevation  in  the  Table,  we  may,  on  suitable  occasions, 
safely  adopt  a  practice  which  would  increase  the  efiect 
in  a  considerable  degree.     Oblong  shot  would  occasion 
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great  ravages  in  the  revetment-wall  of  a  fortress,  and 
be  more  likely  than  round  shot,  by  the  great  shake  they 
would  occasion,  to  bring  it  down  after  the  part  intended 
to  be  breached  is  disunited  from  the  adjoining  parts  by 
round  shot  fired  with  full  charges.  There  can  be  little 
doubt,  also,  that  oblong  shot  are  far  preferable,  in  naval 
war&re,  to  bar-shot. 

If  an  oblong  shot,  twice  the  weight  of  a  round  shot 
of  equal  diameter,  be  fired  with  the  same  charge,  the 
velocity  of  the  former  will  be  less  than  that  of  the  latter 
in  proportion  as  the  square  root  of  the  weight  is  greater. 
Tliat  is,  the  weights  being  as  2  to  1,  the  velocities  will 
be  as  1  to  V2.  But  the  effect  of  impact,  measured  by 
the  volume  of  penetration,  being  as  the  weight  of  the 
hhot  and  the  square  of  its  velocity  (Art.  79,  Note),  it 
follows  that,  with  equal  charges,  the  effect  of  the  oblong 
t^hot  wiU  be  just  equal  to  that  of  a  round  shot  of  half  its 
weight. 

101.  in. — Employment  of  Double  and  Triple  Shot  in 
Firing. — ^The  reason  which  has  been  given  for  the  occa- 
sional use  of  oblong  shot  leads  to  a  consideration  of  the 
practice  of  firing  two  or  more  balls  at  once  from  the 
Kiuie  guii^  and  it  is  here  intended  briefly  to  notice  its^ 
defects  as  well  as  the  case  in  which  it  may  be  advan- 
tapneoos. 

It  must  be  observed,  first,  that  when  two  equal,  or 
unequal,  shot  are  projected  at  one  time,  they  issue  from 
the  gTin  with  different  velocities  which  may  be  deter- 
ijiined  by  the  theory  of  the  collision  of  bodies.  Thus, 
the  velocity  communicated  by  the  expansive  force  of 
j-jwder  to  a  single  shot  equal  to  either  of  the  two  if  these 
are  c^ual,  or  to  that  which  is  nearest  to  the  charge  if 
not  90j  being  determined,  suppose  by  the  second  formula 
in  Art.  68  (the  denominator  under  the  radical  sign 
U'ing  the  weight  of  that  shot),  let  that  velocity  be 
r*'[>re8ented  by  V ;  then,  e  representing  the  force  of 
•'la**ticity,  which  from  the  results  of  some  experiments 
I  la V  be*  expressed  by  the  fraction  ),  if  v  represent  the 
r»- j'uired  initial  velocity  of  the  shot  nearest  the  charge 
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and  V  that  of  the  other ;  also,  if  vo  and  w  represent 
the  weights  of  those  shot  respectively,  we  have,  by 
dynamics, 

tD^ew'                     ,     w+ew' 
r  = j-V    and     r  = : — r-V. 

When  the  two  shot  are  equal  to  one  another,  these 
formulae  become 

r  =  ~(l-tf)V    and    v'^ji\+e)Y, 
or  « =  —V    and     v'  =  — V. 

Now  the  velocity  of  a  shot  from  a  32-poiinder  medimn 
gun,  whose  length  is  9  feet  and  weight  50  cwt.,  with  a 
charge  of  8  lbs.,  is,  by  computation,  equal  to  1693  feet 
per  second  (windage=  0,198)  ;  while  with  two  balls 
and  an  equal  charge  the  velocities  would  be  753  feet 
and  941  feet.  The  greatest  of  these  velocities  would, 
therefore  (since  the  velocities  are  as  the  square  roots  of 
the  charges),  be  the  same  as  that  of  a  shot  propelled 
singly  by  only  2i  lbs.  of  powder*  But  the  point-blank 
range  of  a  32-pounder  gun,  with  a  charge  of  21  lbs., 
would  be  less  than  300  yards,  while,  with  a  charge  of 
8  lbs.,  it  is  610  yards ;  thus,  with  the  former  charge  and 
a  single  shot,  or  with  the  latter  charge  and  two  shot, 
there  would  be  required  an  elevation  exceeding  one 
degree  to  obtain  ranges  equal  to  the  point-blank  range 
produced  in  a  single  shot  by  a  charge  of  81bs.  In  using 
two  shot,  therefore,  there  is  a  loss  of  accuracy,  not  only 
arising  from  the  divergence  of  the  balls,  but  also  from 
the  greater  elevation  which  is  required.  This  should 
deter  us  from  adopting  such  practice,  excepting  at  close 
quarters,  when  it  is  scarcely  possible  to  miss ;  and  never 
with  carronades  after  one  breeching  (for  they  should 
always  have  two)  is  broken ;  nor,  as  in  fighting  the 
weather  side,  when  the  inclination  is  much  in  the  direc- 
tion of  the  recoil. 

102.  In  practice  with  two  shot  there  are  some  other 
causes  of  irregularity,  which  it  is  proper  here  to  point 
out,  that  will  further  show  how  little  it  can  be  depended 
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upon,  excepting  in  close  action.  Besides  a  difference  of 
range,  frequently  amounting  to  above  a  hundred  yards, 
there  is  also  a  lateral  divergence,  which,  in  firing  at 
ships,  at  long  ranges,  or  at  any  objects  whose  magni- 
tudes are  not  sufficient  to  subtend  -the  divergence  of  the 
balls,  incurs  a  considerable  risk  of  missing  entirely,  and 
a  certainty  of  not  hitting  with  both.  If  the  balls  touch 
each  other  on  quitting  the  gun,  which  very  frequently 
happens,  some  deviation  must  arise,  according  to  the 
nature  of  the  collision.  If  it  be  direct,  one  ball  will  be 
accelerated,  and  the  other  retarded  by  the  blow.  But 
this  will  rarely  happen — it  is  more  likely  that  the  blow 
will  be  oblique;  from  which  both  balls  will  diverge, 
very  considerably,  in  directions  compounded  of  the 
projectile  velocity,  and  the  force  and  direction  of  the 
collision. 

In  firing  two  shot,  another  cause  of  deviation,  still 
more  destructive  of  accuracy,  is  operating  during  the 
passage  of  the  balls  along  the  bore ;  particularly  when 
the  windage  is  great.  The  shot  nearest  to  the  charge 
impelling  the  other,  will  evidently  be  forced  to  one  side 
of  the  cylinder,  as  at  A,  pressing  the  outward  ball  to 
the  other  side,  B,  of  the  bore.  From  this  it  is  manifest 
that  the  outward  ball   B   must  Y\g  2. 

receive  an  oblique  impetus  on  its 
departure  from  the  muzzle,  which 


will  disturb,  from  reaction,  the  \    \1C    j 
direction  of  the  other.     This  de-  ^ ^^"^ 


viating  cause  may  either  operate 
in  a  lateral  or  in  a  vertical  direction:  in  the  former 
case  it  will  affect  the  line,  in  the  latter  case  the  elevation 
of  the  shot's  departure,  and  consequently  the  length  of 
range ;  or  the  eSor  may  exist  in  lith  diL^tions.-^ 

103.  It  has  been  found,  from  experiments  on  board 
the  "  Excellent "  (1847),  that,  in  firing  triple  shot  with 
three  times  the  elevation  required  for  a  single  shot,  the 


*■  It  is  said  to  be  a  rule  in  the  naval  service  of  the  United  States  not  to  fire 
double  shot,  even  at  400  yards,  from  guns  of  less  calibre  than  32-pounderB 
(Ward,  p.  82)  ;  and  never  with  32-ponnders  under  46  cwt.  (Bureau  of  Ord- 
nance, 1845). 
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balls  took  very  good  directions,  but  one  fell  rather  short 
of  the  mark,  and  the  others  over  or  beyond,  and  that 
the  carriage  did  not  appear  to  be  distressed.  The  gun 
used  in.  firing  the  three  shot  was  a  32-pounder,  9  feet 
6  inches  long,  and  weighing  56  cwt. ;  the  charge  was 
6  lbs.  It  would  probably  be  unsafe  to  fire  three  shot 
from  a  32-pounder,  weighing  but  50  cwt.,  even  though 
the  charge  were  reduced  to  5  lbs. ;  and  if  the  charge 
were  less  than  5  lbs.  the  penetrating  effect  of  the  three 
shot  would  be  uncertain,  at  least  beyond  50  yards.  It 
has  been  observed  that,  on  running  alongside  of  an 
enemy,  the  first  broadside  might  be  given  with  triple 
shot;  and  it  is  supposed" that  triple  shot  might  answer 
the  purpose  against  flotillas  of  gun-boats  at  distances 
not  exceeding  400  or  500  yards. 

104.  After  a  few  firings  from  the  same  gun  a  certain 
diminution  of  the  charge  becomes  necessary ;  for,  the 
gun  being  already  heated,  the  powder  on  being  intro- 
duced ignites  more  completely  than  at  the  commence- 
ment of  the  firing,  and  thus  its  expansive  force  is 
increased:  hence  considerable  provision  of  reduced 
charges  among  the  quantity  oi  filled  ammunition  should 
always  be  made ;  it  would  even  be  convenient  if  some 
regulated  proportions  between  the  numbers  of  the  full 
and  of  the  reduced  charges,  to  be  used  with  single  and 
with  double  shot,  were  made  and  adhered  to.  In  the 
United  States'  service  there  are  used  two  reductions  of 
the  full  charge,  or  three  charges  in  all,  viz.,  jrd,  Jth,  and 
ith  of  the  weight  of  the  shot,  and  the  cartridges  of  all 
three  are  painted  with  diflFerent  colours.  In  the  French 
service,  of  the  total  of  filled  ammunition,  Aths  are  fiill 
charges,  Aths  are  charges  first  reduced,  and  the  remainder 
are  still  further  reduced.  Care  should,  however,  be  taken 
that  the  diminished  charges  are  not  rendered  too  low, 
since  the  penetrating  force  may,  at  the  same  time,  be  so 
far  reduced  as  to  render  the  shot  incapable  of  perforating 
a  side  of  an  enemy's  ship.  This  circumstance  occurred 
in  the  action  between  the  Shannon  and  the  Chesapeake, 
on  the  termination  of  which  some  shot  from  each  of  the 
ships  were  found  sticking  in  a  side  of  the  other.     In 
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thill  cai«e  either  the  charges  were  too  much  reduced,  or 
file  weight  of  metal  projected  was  too  great.  Had  these 
hh^fi  perforated  the  side  which  they  struck,  the  most 
Meritms  a>nsenuences  might  have  ensued. 

105.  In  all  naval  actions  the  essential  point  is  to 
ernaire  |ienetrating  force  sufficient  to  drive  the  projeo- 
1111*91  thnmgh,  or,  at  least,  into  the  opponent's  ship, 
mliatever  may  be  her  position.  This  point  appears  to 
liave  been  somewhat  lost  sight  of  on  several  occasions 
^luring  the  late  war ;  and  it  may  be  feared  that,  in  car- 
r^'ing  Ko  far  as  is  proposed  the  use  of  hollow  shot  and  a 
plurmlitv  of  projectiles^,  the  momentum  will  be  too  much 
4liminii«lKHl,  |iarticularly  in  the  employment  of  shell- 
guHM.  Naval  actions  are  subject  to  such  sudden  and 
iinfon-?«4*<*n  mutations  in  the  iM)8itions  of  the  contending 
^la|M,  and  are  liable  tr)  such  great  alteraticms  in  the  dis- 
tanct-H  of  the  shiiHi,  that  until  the  affair  l)ecomes  closiie 
mn<l  the  stnigu^le  is  near  its  termination,  no  two  rounds 
can  Well  lie  fired  exac*tly  under  the  same  circumntances. 
An  affair  which  liad  c*f)mmence<i  in  parallel  order  and 
iu  ilint't  bniailside  battle,  at  well-ascertained  distance, 
may  KfMi*<lilv  cliange,  altogether,  its  circuniKtances  and 
a<({M-«iji.  Tlie  enemy  may  be  suddenly  brought  into  a 
pi^ition  in  which  he  is  exposc'd  to  oblique,  diagonal, 
c»r  rmking  fire ;  and  for  this  an  ex|x.'rienced  c*ommandcr 
i»li«mM  always  be  pn»jMire<h  In  every  ca^e  he  should 
«-n«un*  the  iM*netnitton  of  his  pn>jec*tiles  into  and  through 
tlie  m*li4>le  aimennifm  of  the  enemy's  ship,  however  she 
niay  U'  frtruclc  Accordingly,  he  mtust  not  carry  too  far 
iIm*  th«-v»r>*  tliat  the  greatest  ravagi*s  which  can  Xm  pro* 
<lufi««l  by  a  projectile  on  the  object  which  it  strikes  is 
wIm-u  tlM*  striking  velocity  is  just  sufficient  to  {K'netrate 
a  vtatiofian*  UmIv,  Im*(^usi^  if  thin  lie  Uh)  Htri<*tly  followed 
in  dtn^-t  action,  there  would  lie  no  |K*rf4>ration  at  all  in 
iIk*  event  of  the  enemy  lieing  struck  obli4|uely.  It  is 
n<K  (KwHible  to  fores(H%  it  would  not  lie  prudent  to  pre* 
w'HUs  wliat  |iarticular  des(*riptions  of  projtH;til(*s  or  what 
|flirtictilar  cliargi^s  inav  Ih.'  re<iuin*il  to  take  jiroinT  advan- 
UkfT  of  diffcn*nt  {Mwitions ;  but  it  has  often  ha|>|M*ni*4i 
tluit  penetrating  force  has  be<*n  inipro|H.*rly  hacrifici*<l  to 
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the  practice  of  double  or  triple  shotting;  and  thus 
when,  by  superior  skill,  the  antagonist's  ship  has  been 
suddenly  brought  to  a  position  in  which  it  is  exposed  to 
a  diagonal  or  a  raking  fire,  the  penetrating  force  has 
not  been  sufficient  to  perforate  it,  or  otherwise  do  upon 
it  effectual  execution.  Seamen  are  prone  to  overload 
their  guns  with  shot  in  close  action ;  and  many  instances 
of  this  may  be  found  in  descriptions  of  naval  engage- 
ments which  might  have  terminated  differently  had  the 
projectiles,  which  only  stuck  in  the  side,  gone  through 
the  ship.  This  practice  accounts,  in  some  degree,  as 
Captain  Simmons  observes  in  his  ^  Ideas  as  to  the  Effect 
of  Heavy  Ordnance^  ^c^  (page  69),  for  the  compara- 
tively little  damage  done  to  the  hulls  of  line-of-battle 
ships  in  general  actions. 

106.  In  the  action  between  the  Chesapeake  and  the 
Shannon,  iron  bolts,  as  well  as  chain  and  bar  shot,  were 
found  sticking  in  without  penetrating  the  side  of  the 
latter,  and  it  is  remarkable  that  there  was  found  sticking 
in  the  Chesapeake  a  pump-bolt  which  had  been  fired 
from  the  Shannon,  no  doubt  without  authority.  Five 
18-pounder  round  shot  struck  without  penetrating  into 
the  Chesapeake ;  but  all  the  32  lb.  shot  (carronades) 
that  struck  perforated  the  sides;  none  of  these  last 
struck  the  masts  high  up,  and  only  one  the  bowsprit ; 
but  some  18-pounder  roimd  shot  struck  the  masts  20 
and  25  feet  above  the  decks.  So  far  it  appears  that  the 
carronades  were,  probably  in  part  owing  to  their  small 
windage,  truer  than  the  18-pounder  guns. 

The  report  from  which  these  facts  were  taken  was 
made  by  the  carpenter  of  the  Shannon,  by  order  of 
Lieutenant,  now  Kear- Admiral  Wallis,  an  officer  of  the 
highest  distinction  and  merit,  who  served  on  board  the 
Shannon  during  the  action.  The  effect  of  the  shot  on 
these  ships,  with  respect  to  penetration,  affords  many 
useful  practical  deductions,  and  will  accordingly  l>e 
given  in  full  on  a  future  occasion. 

107.  Double  shotting  may  be  used  with  all  32- 
pounder  guns  above  those  of  32  cwt.,  at  distances  not 
exceeding  400  or  500  yards,  but  the  most  efficient  prao- 
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tice  with  two  shot  is  at  300  yards;  the  32-pounder8  of 
32  cwt«  and  25  cwt.  should  not,  however,  1x3  so  used 
Uryond  2U0  or  250  yards.  Shell-guns  of  65  and  60 
€*wt.  cannot  use  double  shot  beyond  200  yards ;  and  at 
that  distance  they  can  only  use  hollow  shot,  with  a 
cluirpf  of  5  Ilm. 

With  cliarpis  of  6  lbs.  for  the  32-pounders  of  56  cwt. 
mud  50  cwt. ;  of  5  \hs.  for  those  of  45  cwt.  and  42  cwt. ; 
4  !)«.  for  those  of  32  cwt.,  and  3  lbs.  for  those  of  25  cwt., 
th««  jruns  recoiled  with  a  considerable  degree  of  vio- 
lence ;  the  charges,  therefore,  have  been  reduced  to  5,  4, 
3«  ami  2^  ll>8.  reH{)ectively.  With  these  charges  the  reaiil 
was  f<  »und  to  lie  eaH\' ;  tlie  guns  may  be  fired  tliroughout 
an  action  without  injury  to  their  tackling,  or  to  the  ring- 
\mAx<^  and  at  400  yards  the  penetration  is  sufficient. 

With  dcHible  loadings  of  round-shot  and  grape,  when 
tlM«  sinit  is  put  in  first,  the  pmjectiles  range  more 
t^  ip-ther  than  when  the  reverse  process  is  used ;  such 
killing  requires,  however,  more  elevation  to  be  given 
t«»  the  gun  tlian  when  single  shot  are  used,  on  account 
cif  th«?  graiK'-shot  im]>e<ling  the  flight  of  the  other. 

A  d<»uble  load  of  grajie  from  the  same  p^m  ranges 
tt#lerml>ly  well  together  tor  300  yards.  With  a  double 
UmA  (»f  case-shot,  even  with  half  a  degree  more  elevation 
tlian  when  a  single  load  is  used,  a  gn*4it  many  balls  will 
n«»t  range  aliove  100  yards  to  the  first  graze ;  within 
thi««  extent  they  lone  much  of  their  velocity,  and  few 
rtrsM-h  an  object  at  200  yanls. 

A  32*|M>under  gun  of  56,  or  of  50  cwt.,  double 
»}M»tti?il  with  charges  of  6  lbs.,  requires,  at  400  yards, 
1  r  of  elevation ;  at  300  yards  P,  and  at  200  yanls  half 
m  <lt*gree  ;  and^  in  general,  lialf  a  degree  must  be  adde<l 
with  any  double  loailing,  to  the  elevation  re<juired  with 
Mn^rl*-*  iuiot« 

For  round  and  gra{>e,  at  400  yards,  there  is  rtHniired 
1 1*  of  elevatitm,  and  at  200  yards  lialf  a  degret\  TheMC 
{.-..j.-fiilt*^  range  well  t4>gether  at  a  target,  but  tliey 
•Ijifuld  not  lie  ilhinI  at  a  greater  distance  tlian  150  yanls, 
^»n  acoiunt  of  their  diK|)endon,  and  tlie  diflferenci^s  of 
tlft-ir  striking  %'elocities  and  {M>netniting  fon^es. 

u  2 
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With  single  grape  (a  plurality  of  projectiles)  at  400 
yards,  the  elevation  required  is  P,  a  full  charge  of 
powder  being  used.  With  double  grape,  at  400  yards, 
and  the  reduced  charge,  the  elevation  required  is  Si"": 
at  that  distance  double  grape  scatters  so  much  as  to 
make  very  bad  practice. 

108.  There  is  some  difference,  particularly  with  heavy 
guns,  in  the  times  required  for  loading  with  single  and 
with  double  shot;  and  when  vessels  are  engaged  so 
closely  as  to  be  within  double  shot  action ;  when,  con- 
sequently, the  most  rapid  firing  should  take  place,  it  is 
evidently  of  the  utmost  importance  to  reduce  as  much 
as  possible  the  time  of  loading.  Other  things  being 
equal,  a  ship  which  can,  in  the  shortest  time,  give  a 
second  broadside,  will  have  a  great  advantage  over  her 
opponent ;  and,  in  order  to  effect  this,  it  is  recommended 
to  have  ready  a  few  rounds  of  double  shot  sewed  up  in 
thin  canvas,  with  a  little  oakum  between  the  shot,  and 
the  whole  secured  by  a  line  passed  round  between  them, 
no  wadding  being  used. 

ft 

109.  IV. —  The  effects  of  Windage  on  Correct  Firing 
and  on  the  Velocity  of  Shot. — Windslge  is  the  difference 
between  the  diameter  of  the  shot  and  the  calibre  of  the 
piece  of  ordnance;  and  its  amount  for  the  different 
natures  of  ordnance  is  given  in  Table  XVII.,  Appen- 
dix D. 

From  experiments  which  have  been  made  on  this  im- 
portant subject  it  appears  that  very  great  differences 
in  the  initial  velocities  of  shot  arise  from  very  small 
differences  in  the  windage :  that,  with  the  degree  of 
windage  formerly  established  in  the  British  service,  no 
less  than  between  one-third  and  one-fourth  of  the  force 
of  the  powder  was  lost ;  and  that,  as  balls  are  often 
less  than  the  regulated  size,  it  frequently  happened  that 
half  the  force  of  the  powder  was  lost  by  unnecessary 
windage. 

110.  In  the  account  of  the  Artillery  Practice  carried 
on  at  G^vre,  between  the  years  1830  and  1840,  there  is 
given  a  method  of  determining  by  experiment,  approx- 
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ely,  and  from  an  empirical  formula,  the  effect  of 
re  on  the  initial  velocity  of  shot.  The  substance 
method  is  given  in  the  subjoined  note,  in  which 
ights  and  dimensions  are  expressed  in  English 
nations.*  From  this  it  may  be  shown  that  a 
e  equal  to  0.0512  inch  reduces  the  initial  velocity 
ratio  of  1.14157  to  1,  and  a  windage  equal  to 
inch  reduces  it  in  the  ratio  of  1.6377  to  1 ;  com- 
being  made,  in  both  cases,  with  a  velocity  re- 
from  the  windage  being  zero. 
From  subsequent  experiments  at  L' Orient  with 
[>ounder  long  gun,  it  appeared  that  the  loss  of 
on  account  of  windage  was  independent  of  the 
of  the  projectile,  and  was  proportional  to  the 
area  between  a  great  circle  oi  the  shot  and  a 
se  section  of  the  bore.     Now  R  being  the  semi- 

of  the  bore,  and  r  that  of  the  shot,  — ^5—  will 

lie  ratio  between  the  lunaric  area  and  the  area 


tferimeutgy  spherical  iron  balls  of  two  different  diameters,  but  of 
cx:unitely  equal,  were  projected  from  the  same  piece  of  ordnance 

Frendi,  long  gun),  each  ball,  of  both  natures,  with  two  different 
wder.     The  diameter  of  the  smaller  ball  was  6.1734  inches,  and 

i>.4415  inches ;  the  diameter  of  the  bore  was  6.4923  inches ; 

rhe  windage  of  the  smaller  ball  was  0.3189  inch,  and  of  the 
.'  inch,  llie  axis  of  the  gun  was  horizontal,  and  the  initial 
he  balls,  computed  from  the  measured  ranges,  were  as  follow : — 
re  equal  to  lOlb.  13.4  oz.,  the  mean  velocity  of  the  smaller,  in 
•  I,  was  1060,  and  of  the  lai^er  1588.  With  a  charge  equal  to 
T  he  mean  velocity  of  the  smaller  was  932  feet,  and  of  the  larger 

(.•(|ual  charges  and  equal  weights  of  shot,  the  velocity  depends 
e,  which  may  be  represented  ^7  "7"  J  in  which  a=the  diameter 

fi']  A  the  diameter  of  the  bore.  I'hen,  if  Y  denote  the  initial 
**  siifiposition  that  the  windage  is  zero,  and  V  any  one  of  the 
-^I  initiflU  velocities,  we  should  have  the  values  of  V  on  substi- 
ively,  the  above  values  of  V  in  the  empirical  equation 


v.=v[,-(-^)"]. 


ze  is  10  lb.  13.4  oz.  we  obtain  for  the  smaller  ball  1732  feet, 
:«-r  1729  feet.  Also,  when  the  charge  is  5  lb.  6.5  oz.,  for  the 
i:U  feeiy.and  for  the  larger  1519  feet. 


86 


NAVAL  GUNNERY. 


Part  II. 


of  a  section  of  the  bore ;  and  the  loss  from  windage  may 
be  represented  by 


H 


%        9 


K  being  a  constant  which  depends  on  the  charge. 

The  following  is  a  table  of  the  values  of  K  for  the  30- 
pomider  gun,  with  dijBFerent  charges : — 


Clluurge* 


lbs. 
2 

5 

11 


OS. 

3 

8 
0 


Kfor 
Solid  Shot, 
weighing 

32lba. 


813.4 

789.7 
655.3 


Kfor 
Hollow  Shot, 

weighing 
23  lbs.  130K. 


891.5 

881.9 
710.6 


Major  Mordecai  found,  however,  that  the  above  for- 
mula does  not  give  results  in  accordance  with  his  expe- 
riments at  Washington ;  and  he  agrees  with  Dr.  Hutton 
in  considering  that  the  loss  of  velocity  by  windage  is 
proportional  to  the  linear  value  of  the  windage,  or  to 
the  difference  between  the  diameters  of  the  bore  and 
shot.  (See  Art.  67,  and  the  Note.)  He  also  found  that, 
with  a  given  windage  and  corresponding  charges,  the 
loss  of  velocity  decreased  as  the  calibre  of  the  piece  was 
increased. 

In  some  experiments  which  were  made  in  Sweden  in 
1846,  with  cylindro-conoidal  shot  projected  from  a  rifled 
gun,  the  loss  of  velocity  occasioned  by  windage  was,  in 
part,  avoided  by  pasting  paper  round  the  snot.  The 
initial  velocities  of  balls  strapped  to  sabots  are  rather 
greater  than  those  of  balls  without  sabots,  probably  be- 
cause the  force  of  the  charge  is  increased  in  consequence 
of  the  escape  of  the  gaseous  fluid,  by  the  windage,  being 
in  a  great  measure  prevented. 

112.  The  prejudicial  effect  which  great  windage  has 
upon  accuracy  arises  from  the  reflections  of  the  ball  in 
passing  along  the  bore.  These  will  manifestly  be  greater 
in  proportion  as  the  difference  between  the  diameter  of 
the  shot  and  the  calibre  of  the  gun  increases.     From 
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tieflection^  a  shot  acquires  a  sort  of  zig-zag  motion, 
>es  not  generally  quit  the  cylinder  in  the  direction 
ills.  If  the  last  lx>rind  be  upon  the  lower  part  of 
»re,  the  angle  of  the  shot's  departure  will  be  in- 
I ;  if  above,  diminished :  these  affect  the  length 
re.  If  the  last  reflection  be  on  either  side,  right 
of  the  bore,  the  direction  will  be  altered ;  and  in 
^ase  the  friction  arising  from  these  rubs  will  give 
I  an  irr^nlar  whirling  motion,  productive  of  in- 
:es  in  the  resistance  of  the  air,  unless  the  rotation 
right  angles  to  the  direction  of  the  projectile's 
A  high  degree  of  windage  may  have  been 
ry  when  guns  were  imperfectly  bored,  and  shot 
itly  cast ;  but  proofs  of  the  accuracy  of  both  are 
rigid,  that  no  allowance  need  be  made  for  any 
f  construction/ 

It  is  well  known  that  the  diameter  of  the  shot 
latum  from  which  the  quantity  of  windage  and 
f>re  of  the  gun  were  originally  determined.  Thus 
ueter  of  the  shot  was  supposed  to  be  divided  into 
« — one  of  these  was  allowed  for  windage,  and 
}>re  of  the  gun  made  equal  to  the  sum  of  that 
r  and  windage.  Thus  the  diameter  of  a  24  lb. 
ing  5.547  in.,  A  of  it,  or  .277,  was  allowed  for 
^  and  5.547  +  .277  ==  5.824  in.,  was  the  calibre 
un. 

legree  of  windage  was  exclusively  observed,  till 
►rietors  of  the  Carron  Company,  availing  them- 
f  the  discoveries  made  in  the  ballistic  experi- 


itcmentB  oontaiDed  in  the  ^ve  articles  succeeding  that  to  which 
If  >n<rB,  ccmoerning  the  defects  and  inconveniences  arising  from  the 
oruaJouB  windages  formerly  allowed  in  the  British  artillery,  led  in 
rif  >l»ointiiient  of  a  select  committee  at  Woolwich  for  the  purpose  of 
J  bject  of  windage  into  consideration  (see  Art  1 17^,  and  the  result 
ttiaa  oi  a  lower  and  more  uniform  windage  for  botn  services ;  hut, 
r    in  this  respect  remains  to  he  done,  the  author  has  retain€>d  the 

Articles  on  windage  which  were  given  in  the  former  editions  of 
irtly  because  those  articles  serve  in  some  degree  to  show,  histori- 
o^rrefls  made  in  correcting  the  evil,  and  partly  hecause  they  may 

^^iritin^  out  the  importance  of  giving  the  most  scrupulous  atten- 
icy  In  boring  guns  as  well  as  in  the  formation  and  preservation 
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ments  in  favour  of  reduced  windage,  determined  to 
apply  the  principle  in  the  construction  of  their  carro- 
nades ;  but  as  no  alteration  was  made  in  the  windage 
for  guns  (which  should  have  been  done  by  increasing 
the  diameter  of  the  shot),  the  Carron  Company  lessened 
the  calibres  of  their  new  ordnance,  to  admit  ordinary 
shot  with  reduced  windage,  by  which  great  confusion 
and  complications  arose  in  the  windage,  not  only  of  shot 
but  of  shells  also.  The  shells  for  guns  were  of  the  same 
diameter  as  the  shot,  but  carronade  shells  were  smaller 
by  about  J  of  an  inch.  Now  if  carronades  admit  ordi- 
nary shot,  there  can  be  no  reason  why  their  shells  should 
be  smaller ; — that  is,  there  can  be  no  reason  why  the 
windage  should  be  greater  for  a  shell  than  for  a  shot. 
This  indeed  is  practically  admitted  by  the  windage 
allowed  for  mortars  and  howitzers,  which  is  only  .15  of 
an  inch  for  all  natures,  excepting  the  4|  inch,  which  is 
.2  inch.  The  considerations  which  should  be  provided 
for  in  determining  the  degree  of  windage  are,  Istly,  the 
expansion  of  shot  by  a  white  heat ;  2ndly,  the  incrustar 
tion  of  a  little  rust ;  Srdly,  the  foulness  of  the  cylinder 
in  continued  firing ;  and  4thly,  the  thickness  of  the  tin 
straps  for  wooden  bottoms. 

114.  The  degree  of  expansion  of  shot  by  white  heat 
is  found  to  be  about  ^  of  the  diameter  of  the  shot  for  a 
24-pounder ;  ^  for  a  16-pounder ;  and  ^  for  a  6-pounder. 

The  French  allow  1  line  6  parts  for  the  windage  of 
heavy  or  siege  ordnance,  and  1  line  for  field  ordnance. 
The  former,  reduced  to  English  measure,  is  .133  of  an 
inch,  and  the  latter  about  .088,  which  are  not  much 
more  than  one-third  of  ours. 

The  calibre  of  a  French  24-pounder  is  5  inches,  7.625 
lines,  and  the  windage  (=1.6  lines)  or  about  A  of  the 
calibre  of  the  gun. 

The  calibre  of  a  French  8-pounder  is  3  inches  11 
lines,  or  47  lines ;  and  the  windage  is  one  line,  or  ^  of 
the  calibre  of  the  gun. 

If  then  the  windage  must  be  proportioned  to  the  shot 
or  gun,  it  may  eafely  be  decreased  to  A,  or  at  most  to  a 
of  the   calibre*     These   degrees  of  windage,  and  the 
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K)nding  diameters  of  balls,  are  shown  in  the  fol- 

table ;  in  the  seventh  column  of  which  the  pre- 

gree  of  windage  is  inserted  to  show  the  differences* 


1 

Diameter 

Diameter 

•  'ilibre 

Windage 

of  Shot 

Windage 

of  Shot 

of       ! 

<iUD. 

Calibre. 

a  of 

CaUbre. 

A  of 
Calibre. 

ffiof 
Calibre. 

in- 

In. 

in. 

in. 

in. 

7.018 

.2 

6.818 

.175 

6.843 

U.41 

•183 

6.227 

.16 

6.250 

5.823 

.166 

6.657 

.145 

5.678 

5.292 

.151 

6.141 

.132 

5.16 

t .  (523 

.132 

4.491 

.115 

4.508 

i,2iJO 

.12 

4.08 

.105 

4.095 

J.«>ti8  , 

.105 

3.563 

.092 

3.576 

L2i>4  ! 

.092 

3.112 

•08 

3.124 

;.oi3  ' 

.086 

2.927 

.075 

2.938 

.ol9  t 

1 

.058 

1.961 

.05 

1.969 

Present 

Windage 

^  of  Shot's 

Diameter. 

in. 

.33 

.30 

.27 

.25 

.22 

.20 

.17 

.15 

.14 

.09 


But  it  may  be  repeated,  why  should  the  dif- 
►etween  the  diameters  of  the  ball  and  cylinder, 
lay  be  necessary  to  permit  the  shot  to  enter 
try  with  different  cyKnders  ?  The  impediments 
ranee  bear  no  relation  to  the  magnitude  of  the 
or  ball,  excepting  the  expansion  of  the  latter  by 
id  that,  in  the  largest  balls,  is  only,  on  an 
\  of  the  calibre,  or  ^  of  the  proposed  windage  A. 
lai^e  of  carronades  recognises  this  reasoning; 

fixed   at  .15  of  an  inch  for  the  three  higher 

iz.  for  68,  42,  and  32-pounders;  .14  is  allowed 
unders;  .12  for  18  and  12-pounders;  and  .15 
\vanoe  for  the  windage  of  all  the  higher  natures 
^  and  howitzers. 

e  the  i?idndage  of  a  24-poimder  carronade  (.14 
i)  -were  adopted  for  all  the  higher  natures  of 
;  this  in  the  24-poxmders  would  be  ^  of  the 
Hit   the  French  allowance  (which,  as  we  have 

not  vary  with  the  nature  of  the  gun)  is  only 
1  libra  in  the  24-pounder8.  Now  no  degree  of 
■i  >m  quick  firing,  and  no  coating  of  rxist  that 

Kuffered  to  remain,  or  can  well  remain  on  a 
|ual    to  .07  (about  a)  of  an  inch,  which  a 
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windage  of  .14  would  allow.  I£^  therefore,  we  adopt  .14 
for  the  windage  of  heavy  guns,  we  proceed  upon  a  cer- 
tainty  in  the  improvement ;  but,  pernaps,  .13  of  an  inch 
is  windage  sufficient  for  all  natures  of  guns  and  carro- 
nades,  from  the  68-pounder  carronade  to  the  12-pounder 
inclusive ;  and  downwards  from  the  9-t)ounder  gun  in- 
elusive,  .1  or  .11  may  be  recommended.  The  propor- 
tions which  these  degrees  of  windage  bear  to  the  calibre 
of  the  gun  are  shown  in  the  Table  below. 


Nfttnre 

GUibre 

of 

of 

Ordnaooe. 

Ordnance. 

Pre. 

in. 

42 

7.018 

32 

6.41 

24 

5.823 

18 

5.292 

12 

4.623 

9 

4.2 

6 

3.668 

4 

3.204 

3 

3.013 

1 

2.019 

PVOpOMd 

Windi^tt. 


In. 
.13 

.13 

.13 

.13 

.13 

.1 

.1 

.1 

.1 

.1 


nropoitiioa 

of  propooed 

Windage 

to  Calibre  of 

Gun. 


This  important  reform  would  admit  of  a  considerable 
saving  of  powder ;  for  those  velocities  which  at  present 
require  charges  of  i  the  weight  of  the  shot,  might  be 
produced  with  smaller  quantities  of  powder.  We  should 
also  have  greater  accuracy  in  practice,  and  consequently 
greater  effect;  but  a  series  of  experiments  should  l>e 
made,  before  this  scale  is  altered,  to  ascertain  whether 
shot  of  the  proposed  magnitude  will  roll  freely  home, 
repeating  these  trials  with  a  great  many  new  shot,  and 
in  a  great  manv  guns.  Also  trials  should  be  made  with 
the  new  shot  neated  to  white  heat,  and  with  cold  shot 
under  the  various  circumstances  of  foulness  from  quick 
firing,  and  the  incrustations  of  rust. 

116.  But  whether  a  new  scale  of  windage  be  adopted 
or  not,  it  is  important  that  shot  be  protected  as  much  as 
possible  from  those  vicissitudes,  and  from  that  treatment, 
which  are  continually  operating  to  diminish  their  size. 
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and  or>iiMtHiaentIy  to  incrcaao  the  windage.  Every  pos- 
M'bk?  pn-caution,  therefore,  should  be  used  to  keep  shot 
fn»m  rust  by  paiutinc^  or  greasiiig  them,  and  to  keep 
th«*m  as  dry  as  possible — ^perhaps  some  better  way  of 
•4«  •riofr  tliem  might  be  found  than  throwing  them  pro- 
miM*U4>UHlv  into  tlie  shot-lockers.  When  shot  are  cleaned, 
tf  If  niKt  hliould  be  carefully  rubbed  off,  and  not  beaten  off 
m  ith  liammers.  This  mode  of  cleaning  shot,  as  prac- 
ti^^l  in  the  arsenals,  should  be  strictly  prohibited ;  and 
aLo  the  more  defttructive  method  of  putting  a  number 
<ff  ruKty  balls  into  a  rotatory  machine,  in  which  they 
arv  literally  ground  to  very  reduced  magnitudes,  and 
th**  win<lage  prodigiously  increased.  It  is  useless  to 
f^»nsider  the  effectn  produced  by  a  minute  regulation  of 
ift  in«lage  m)  long  as  such  practices  continue.  These  pre- 
<::iutionH  Hhould  Ix;  strictly  observed,  for  if  the  degree  of 
i»  iiiilajri*  dvruand  rigid  and  nice  restriction,  it  is  no  Ioks 
ini|H>rtant  to  secure  it  from  increasing,  and  this  can  only 
!••  done  by  carefully  protecting  the  shot  from  all  de- 
utriK-tive  agents  and  ojierations. 

117.  The  prectnling  remarks  ^Arts.  111-116)  on 
windap%  liavuig  been  brought  unoer  the  consideration 
of  the  Master-iicneral  of  the  Ordnance  in  1817,  his 
l>»nb*hip  referretl  the  paper  to  the  a)nsideration  of  a 
•»  h-4-t  ci>mmittee  of  artillery  officers,  who  stated  in  their 
lU'\m»ri  tliat  **lhey  were  very  desirous  that  ex])erimentB 
should  1m*  made  with  a  view  to  ascertain  to  what  extent 
iIm*  lienefitu  which  the  author  of  this  work  had  antici- 
|At4^1  could  be  realiM^l.**  The  committee,  therefore, 
|»ri»|iniied  Ui  the  Mastor-(ieneral  to  l)e  permitted  to  make 
a  ciHirHe  of  experiments  on  tliis  subject,  commendng 
with  fi(*ld  artillery,  and  for  tliat  puqx)He  recommended 
that  a  proportion  of  Hhot  of  various  increaseil  magni- 
tijil***  sIkiuM  lie  pn>vide<l.  These  measures  having  been 
approved^  a  amnse  of  experiments,  founded  u\Hm  the 
Mi^rsref^ions  oommunicate<l  by  the  author,  was  institutes! 
aort»rdingly. 

After  re|)eate<l  trials  with  a  6-ponnder,  a  0-nounder, 
anil  a  1 2*|)f>under,  at  300,  600,  and  1 200  yards,  it  wiim 
priAifl*  ^tliatt  with  cliarges  of  |Hiwder  (me-sixth  K»kh 
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than  usual,  the  larger  shot,  and  smaller  windage,  pro- 
duced rather  the  longest  range." 

Eecourse  was  also  had  to  the  ballistic  pendulum,  to 
discover  the  proportional  excess  of  momentum  of  the 
larger  balls  over  the  smaller;  and  the  result,  after  a 
very  satisfactory  course  of  experiments,  assisted  by  the 
scientific  research  and  well-known  mathematical  abilities 
of  Dr.  Gregory  of  the  Royal  Military  Academy,  corro- 
borated the  trials  by  ranges,  leaving  no  doubt  of  their 
accuracy. 

In  consequence  of  these  trials  the  Committee  fixed 
the  quantity  of  windage  for  field  guns  at  one-tenth  of 
an  inch,  the  same  as  had  been  suggested  by  the  author. 
(See  the  Table,  Art.  115.) 

Now  it  is  clear  that  this  improvement  may  either  be 
applied  to  save  one-sixth  part  of  the  quantity  of  powder 
provided  for  field-service,  without  diminishing  the  power 
of  range,  and  consequently  to  economise,  without  detri- 
ment, the  means  of  transport  of  ammunition ;  or  the 
alteration  may  be  applied  to  produce  longer  ranges,  if 
this  be  preferred  to  the  econoi^cal  consideration.  This 
preference  has,  very  properly,  been  given,  and  the  esta- 
blished charges  adhered  to  accordingly. 

118.  A  great  collateral  advantage  has  followed  from 
this  correction  of  windage.  It  was  at  first  apprehended 
that  the  increased  effects  arising  from  the  additional 
weight  of  shot  and  diminished  windage  would  injure 
brass  guns ;  but  it  is  quite  the  reverse.  With  the  re- 
duced quantum  of  windage  guns  are  much  less  injured, 
and  will  last  much  longer  than  formerly ;  and  this  has 
been  so  well  ascertained  that,  in  consequence  of  this 
correction,  it  is  now  proposed  to  abandon  the  wooden 
bottoms  to  which  shot  were  fixed  for  the  purpose  of 
saving  the  cyhnder,  substituting  for  them  the  paper  cap 
taken  off  the  end  of  the  cartridge.  This  being  put  over 
the  ball  is  quite  suflBcient  to  keep  it  from  rolling  or 
shifting ;  whilst,  by  supporting  or  fixing  it  thus,  the 
centre  of  the  ball  coincides  with  the  axis  of  the  cylinder, 
and  the  space  for  windage  is  reduced  to  a  complete  an- 
nulus,  which  admits  of  the.  percussion  from  the  charge 
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l^ing  equally  received,  and  which  prevents,  or  very- 
much  reduces,  that  injury,  or  indentation,  which  the 
cylinder  receives  when  the  ball  touches  it  on  the  lower 
|iart  only ;  for  when  the  space  for  windage  is  all  above, 
the  action  of  the  powder  is  exerted  in  a  manner  to  pro- 
duce that  effect  on  the  bore,  near  the  seat  of  the  ball, 
which  is  soon  discovered  in  brass  guns.  With  iron 
<nins  the  expedient  of  putting  a  paper  cap  over  the  ball 
is  of  less  importance  as  far  as  the  preservation  of  the 
Injre  is  concerned,  iron  guns  being  not  so  susceptible  of 
injury  as  those  of  brass ;  but  with  respect  to  accuracy 
ijf  fire,  the  expedient  will  not  fail  to  be  productive  of 
is<  >od  effect,  and  it  is  important  that  it  should  be  adopted 
in  Naval  Gunnery. 

119.  Experiments  were  also  made  for  the  purpose  of 
ri<^-*ertaining  what  advantage  would  arise  from  diminish- 
iiifr  the  windage  of  heavy  iron  ordnance  in  the  manner 
j»ropo«ed. 

For  this  purpose  larger  shot,  having  various  degrees 
"f  diminished  windage,  were  fired  from  an  iron  24- 
IM. under,  ship  or  garrison  gun,  with  the  service  charge 
ind  with  reduced  quantities  of  powder;  when  it  ap- 
]  -tfared  so  advantageous  that  the  benefits  arising  from  a 
I >:r«luoed  rate  of  windage  should  also  be  extended  to  the 
iig-her  natures  of  guns,  that  the  Committee  recom- 
•i.*-nded  a  diminution  of  windage  to  .15  of  an  inch  for 
ill  natures  of  siege  and  garrison  guns  from  the  12- 
] »'  lunder  upwards. 

The  importance  of  this  measure  is  perhaps  sufficiently 
♦  ««tablished  by  this  decision ;  but  as  it  is  moreover  neces- 
<iry^  in  cultivating  improvements  in  practical  science, 
*M  eonsrult  the  experience  of  actual  service  as  much  as 
: "  i^hle,  and  to  state  any  strong  facts  that  may  have 
-  '-urred  to  guide  and  support  us  in  such  pursuits,  it  is 
• :  1  j  portant  to  exliibit  here  the  opinion  given  by  a  late 
%  trry  ^Uant  and  highly  distinguished  artillery  officer  * 

*   IJenlenant-Colonel  Sir  Alexander  Dickson,  E.C.B.,  who  commanded  the 
- '   no z- train  at  aU  the  sieges  in  the  Peninsula. 

•'  Mnmt  fttlly/*  says  this  officer,  ''do I  suhecribe  to  yonr  proposal  for  dimi- 
•^  tbe  windage  of  our  ordnance,  by  casting  shot  of  a  larger  size  than  the 
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in  a  letter  on  this  subject,  and  to  show  upon  what  solid 
grounds  that  opinion  was  formed. 

120.  There  could  be  no  doubt  of  the  advantages,  in 
accuracy  of  practice,  and  either  in  economy  of  powder 
or  in  increase  of  efiFect,  that  wotdd  result  from  extending 
this  improvement  to  naval  guns ;  but  here  we  were  met 
by  a  very  formidable  obstacle,  which,  so  long  as  it  was 
permitted  to  exist,  prevented  the  adoption  of  the  im- 
provement both  in  the  naval  and  in  the  land-service 
artillery.  This  obstacle  arose  from  our  having  adopted 
a  nature  of  ordnance  (carronades)  of  smaller  calibre 
than  guns  of  the  same  nature.  From  this  extraordinary 
anomaly  it  resulted  that  shot  for  carronades,  consider- 
ably aoove  gauge,  were  received  in  the  arsenals  and  dis- 
tributed in  the  service.  Ships  were  actually  sent  to  sea 
stored  with  new  and  perfectly  clean  shot,  which,  when 
required  for  use,  were  incapable  of  being  introduced  into 
the  carronades,  the  incrustation  of  rust,  which  in  those 
days  was  permitted  to  form  itself  on  the  shot  in  the  racks, 
being  frequently  thicker  than  the  amount  of  the  windage. 

present.  Experiments  are  certainly  necessary  to  ascertain  how  smaU  this 
windage  may  be  made  with  safety ;  bat  the  regulation  on  this  head*  as  prac- 
tised by  the  French,  affords  an  excellent  scale  to  follow,  and  the  rates  yon 
propose,  of  .13  inch  for  heavy  ordnance  and  .1  inch  for  light  ordnance,  wotld, 
I  am  convinced,  answer  perfectly  well,  and  be  conducive  to  future  accuracy. 

*'  I  remember  a  very  convincing  proof  of  the  advantage  of  high  shot,  which 
I  think  is  worth  mentioning. 

"  The  battering-train  was  assembled  at  Almeida  previous  to  the  siege  of 
Ciudad  Rodrigo^  and  there  being  a  great  deficiency  of  transport  to  bring  for- 
ward the  shot  from  the  rear,  it  became  a  very  important  object  to  collect  as 
many  as  possible  from  the  shot  belonging  to  the  fortress,  of  which  there  was 
a  considerable  quantity,  and  of  an  infinity  of  calibres.  In  order,  therefore,  to 
obtain  every  shot  that  would  answer,  gauges  of  the  full  diameter  of  our  24- 
pounder  bore  were  used,  and  every  shot  was  selected  as  serviceable  that  passed 
through  these  gauges  ;  so  that  many  of  the  highest  balls  chosen  would  not, 
when  heated,  go  into  the  gun ;  and  this  I  ascertained  by  trial.  When  this 
operation  had  been  completed,  the  selected  shot  were  again  tried  with  a  gauge 
rather  smaller  than  the  ordinary  24-pounder  shot  gauge^  and  all  that  went 
^  through  it  were  rejected  as  too  small.  The  number  of  very  high  shot,  how- 
ever, amounted  to  two  or  three  thousand  ;  and  as  I  know  they  were  brought 
forward  in  the  latter  part  of  the  siege,  it  has  always  been  to  the  use  of  these 
shot  that  I  have  attributed  the  singular  correctness  of  the  fire  in  making  the 
smaller  breach ;  for  although  the  battery  was  from  500  to  600  yards  distant 
from  its  object,  every  shot  seemed  to  tell  on  the  same  part  of  the  wall  as  the 
preceding  one.  Now,  this  was  not  the  case  in  firing  with  common  shot  at 
such  a  distance ;  for  some  struck  the  wall  high  and  others  low,  although  the 
pointing,  as  the  best  gnnners  have  assured  me,  was  carefully  the  same.** 
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matter  oould  not  rest  thus.  Land-Bervice  shot  of 
udes  corresponding  to  the  windage,  .15  of  an 
he  quantity  fixed  by  the  Committee  for  siege  and 
n  ordnance),  cannot  be  issued  to  the  navy,  because 
nnot  be  vsed  with  carronades ;  and  as  this  species 
anoe  is  frequently  used  in  land-batteries  also,  two 
:  shot  were  rendered  necessary  for  land-service, 
ly  perfect  remedy  for  these  evils  was  to  re-bore, 
I  otUj^  all  existing  carronades  to  equality  with 
bres  of  guns ;  to  introduce  one  uniform  system  of 
3  for  all  natures  of  ordnance ;  and,  consequently, 
but  one  scale  for  the  gradations  of  shot.^ 
t  objection  was  at  first  raised  to  the  proposition, 
WS8  soon  afterwards  carried  into  effect.  The 
ge  thus  obtained  seems  to  have  led  to  the  prac- 
lx>ring  up  the  old  guns  to  the  next  higher 
in  order  that,  with  a  diminution  of  windage, 
rlit  of  metal  projected  might  be  increased.  To 
of  these  objects  the  bor^-up  guns  owe  their 
and  the  &vour  with  which  the  expedient  has 
eived. 

all,  hereafter,  inquire  whether  bored-up  guns  are 
substitutes  for  new  ordnance  of  the  calibre  to 
e  J  have  been  enlarged,  and  whether  they  are  not 
e  considered  as  imperfect  guns  which,  however 
ey  may  be  as  gamson  artillery,  should,  except 
ular  oocasions,  be  abandoned  as  naval  ordnance. 
The  differences  between  the  calibres  of  guns 


for  icraping  out. 

Itor  proposed  the  meMare  to  the  late  General  Millar  some  time 
iblicataon  of  the  first  edition  of  this  work ;  and  a  letter,  of  which 
^  is  an  extract,  forms  part  of  a  considerable  correspondence  which 
I  the  aahject. 

letter  from  the  late'lCajor-Gkneral  Millar  to  Sir  Howard  Douglas, 
dated  Woolwich,  March  2nd,  1817. 

veil  ooosidered  the  snhject,  and  agree  with  yon  that  the  only 
o  oreroopie  the  difficulty  about  windage  is  to  bore  up  the  car- 
•u  originally  suggested.  In  forwarding  your  idea  I  have  proposed 
r  Hiomas  Blomefield  to  have  one  prepared  in  this  way,  to  show 
-<'  when  they  meet,  as  a  matter  of  experiment,  to  ascertain  the 
<  »r  the  f>ropo8itioD,  and  what  may  be  the  cost  should  the  measure 
iiiopted." 
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and  carronades  of  corresponding  natures  are  shown  in 
the  following  Table  : — 


Diffeienoe 

Natnn 
of  OrdDanoe. 

Gnn. 

Garronade. 

of 
their  Caliteea. 

GaUbre, 

Galitare, 

in. 

in. 

in. 

42-pr. 

7.018 

6.84 

.178 

32-pr. 

6.41 

6.25 

.16 

24-pr. 

5.823 

5.68 

.143 

18-pr. 

6.292 

5.16 

.132 

12-pr. 

4.623 

4.52 

.103 

To  equalize  the  calibres  of  guns  and  carronadep, 
therefore,  the  thickness  of  metal  of  the  latter  would 
only  be  reduced  by  half  the  differences  in  the  last 
column  of  the  preceding  table,  or  about  .07,  or  .08  of 
an  inch.  This  trifling  reduction  of  metal  in  the  chase 
only  might  certainly  be  made  without  incurring  any 
greater  risk  of  bursting  than  at  present :  for  it  is  a  fact 
pretty  well  known,  that  although  numerous  accidents 
nave  occurred  in  action  from  the  bursting  of  guns,  yet 
carronades  have  never  been  known  to  fail ;  they  break 
their  breechings,  draw  their  bolts,  and  split  their  sides, 
but  do  not  burst;  and  this  power  of  resisting  their 
charges  may  be  established  by  referring  to  the  original 
proof  returns. 

The  weight  of  metal  required  to  be  taken  out  in  order 
to  enlarge  the  calibres  of  carronades  to  an  equality  with 
guns  of  the  corresponding  natures  is  very  small,  as  may 
be  seen  in  the  following  table ;  and  though  such  dimi- 
nution of  weight  is  not  in  itself  desirable,  it  cannot  be 
objected  to,  considering  the  advantages  to  be  derived 
from  the  equalization  of  windage. 


Nature 
of  Ordnance. 


42-pr. 
32-pr. 
24-pr. 
18-pr. 
12-pr. 


Weight 
of  Garronade. 


cwi.  <ir8.  lbs. 

22  1    0 

17  0  14 

13  0    0 

9  0    0 

5  3  10 


Weigbt  of  the  Metal 

required  to  be  talcen  oat  from 

Oarrooades. 


lbs. 
26.2 
17.1 
12.8 
9.7 
5.2 


or  about  1  lb. 
per  cwt. 
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When  the  former  edition  of  this  work  was  pub- 
^ur  arsenals  were  stored  with  vast  numbers  of 
Jes  which  it  would  have  been  wasteful  to  con- 
nd  expensive  to  replace,  while  many  circum- 
were  fevourable  to  tne  measure  of  enlarging  the 
First,  it  was  found  that  the  calibres  of  great 
3  of  carronades  had  become  so  enlarged  by  rust 
T  that  they  could  be  rendered  serviceable  only 
^  reamed  out;  and,  secondly,  to  enlarge  them 
tg,  it  was  found  unnecessary  to  transport  them 
oring-houses,  for  machines  were  devised  to  per- 
operation  as  they  lay  on  the  skids.  It  may  be 
at  a  change,  which  had  been  suggested  by  the 
eral  Millar,  had  then  been  made  in  the  cham- 
f^irronades  by  forming  there  a  hollow  fhistum 
fie,  connecting  the  cylindrical  bore  with  the 
?rical  bottom  of  the  chamber.  The  existing 
us  were,  therefore,  bored  up  and  chambered  in 
mer ;  but  being  still,  in  some  measure,  an  im- 
ature  of  arm,  their  retention  in  the  service  was 
iewed  as  a  temporary  measure,  to  be  aban- 
len  more  perfect  ordnance  could  be  substituted 

lie  chamber  is  a  recess  formed  to  contain  the 
'  powder,  at  the  lower  extremity  of  the  bore  of 
r  ordnance,  in  the  direction  of  the  axis  and  of 
leter  than  the  bore.  The  conical,  or  gomer, 
was  proposed  expressly  for  mortars,  with  a 
Jacing  the  centre  of  gravity  of  the  projectile 
umon  axis  of  the  chamber  and  bore ;  a  posi- 
|j,  on  account  of  a  mortar  having  considerable 
the  shell  necessarily  takes  in  descending  on 
al  surface.  This  puts  the  projectile,  tul  it 
move  by  the  force  of  the  powder,  in  contact 
onical  contraction  of  the  chamber,  and  allows 
frcj  in  a  plane  passing  through  the  centre  of 
j>erpendicularly  to  the  axis  of  the  bore,  to 
"orm  correctly  annular,  consequently  it  enables 
•  charge  to  act  directly  upon  the  projectile. 
i  not  the  case  when  a  piece  of  ordnance  is  in, 

H 
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or  nearly  in,  a  horizontal  position,  since  then  the  pro- 
jectile rests  on  the  lower  part  of  the  bore,  and  the  space 
between  its  surface  and  that  of  the  bore  takes  a  lunaric 
form,  so*  that  the  axis  of  the  charge  does  not  pass 
through  the  centre  of  the  projectile.*  On  this  account, 
and  because,  in  horizontal  nring,  the  cartridge,  on  being 
rammed  home,  is  apt,  when  reduced  charges  are  used, 
to  shift  from  its  place  in  the  conical  chamber,  the 
French  reject  the  gomer  form  for  howitzers,  and  make 
the  chamber  perfectly  cylindrical.  This  is  the  case 
with  the  Paixhans  gun,  which  is  employed  in  the  naval 
services  both  of  France  and  of  the  United  States,  and 
the  diameter  of  the  chamber  is  equal  to  that  of  the  bore 
of  a  gun  of  the  next  lower  calibre. 

Even  the  cylindrical  chamber  is  attended  with  some 
disadvantages ;  it  must  be  large  enough  to  contain  the 
full  charge,  and,  therefore,  when  reduced  charges  are 
used,  there  will  be  a  void  space  between  the  powder  and 
the  ball,  which  will  affect  unfavourably  both  the  extent 
of  the  range  and  the  accuracy  of  the  firing.**  The  same 
space  is  occupied  by  a  quantity  of  the  ignited  fluid 
before  the  projectile  is  moved,  and  this  increases  the 
velocity  of  the  recoil.  It  may  be  added  that  the  ordi- 
nary sponge  cannot,  at  the  same  time,  clean  the  bore 
and  the  chamber  of  a  piece  of  ordnance ;  and  thus  acci- 
dents from  explosions  are  very  likely  to  occur  in  using 
it.  The  evil  may,  in  a  gi*eat  measure,  be  obviated  by 
the  employment  of  a  sponge  of  a  conical  form,  nicely 
fitting  the  chamber  and  carefully  used ;  the  extremity 
of  this  entering  the  contracted  space  at  the  bottom  of 


*  In  order  to  remedy  this  defect,  it  is  the  practice  on  board  the  "ExoeUenf* 
to  sot  the  shot  well  home  with  a  wad,  thus  forcing  it  up  the  lower  part  of  the 
conical  surface,  and,  as  far  as  possible,  into  the  chamber. 

^  This  is  a  fact  well  known  to  all  who  have  had  much  experience  in  mortar 
and  howitzer  practice ;  and  the  author  has  found  the  defect  so  great,  that  in 
order  to  remedy  it,  be  waa  long  since  led  to  insert,  between  the  charge  and  the 
shot,  a  tompion,  or  piece  of  wood  having  the  form  of  the  unoccupied  part  of 
the  chamber.  This  expedient  appears  to  have  berti  adopted  in  the  French 
artillery  service ;  and  it  has  been  ascertained  that  a  tompion  so  ]>laced  baa 
caused  an  increase  in  the  initial  velocity  of  the  shot. — Eaj  ^ruiiccs  (TAyiinfrie 
trecntea  h  Oavre,  1830-1840.  Premiere  partie,  ch.  xii.  sect,  v.,  p.  61. 
I'ajis,  1841. 
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e,  and  being  carefiiUy  turned  on  its  axis,  more 
toly  removes  the  residiinm  of  the  charge.  Yet 
>'t  efficient  form  for  a  broadside  gun  is  evidently 
which  the  diameter  of  the  bore  is  equal  through- 
whole  length,  it  being  understood  that  there  is  a 
it  thickness  of  metal  at  the  lower  extremity  of 
I  to  resist  the  charge. 
With  respect  to  the  quantity  of  windage  which 

considered  proper  for  all  natures  of  iron  ord- 
rom  the  12-pounder  upwards,  there  cannot  be 
l»t  that  .15  of  an  inch,  as  already  voted  for  siege 
rison  ordnance,  would  be  quite  sufficient.  Con- 
L'xperience  on  this  head,  we  know,  that  .14  of 

is  the  quantum  regulated  for  the  24-pounder 
\*^.  We  are  equally  certain  that  this  allowance 
I  very  rigidly  observed ;  for  any  departure  from 
I  Ije  an  abandonment  of  the  principle  which 
(■sirronades  so  efficient,  with  such  small  charges. 
vv  also  that  the  windage  of  all  French  iron  ord- 
educed  to  English  measure,  is  only  .133  of  an 
id  the  American  windage  is  rather  a  copy  of 
rh  practice  than  of  ours. 

t  has  been  apprehended  that  any  diminution  in 
14  pre  of  naval  guns  would  occasion  more  frequent 
:  from  bursting  than  at  present.  This  opinion 
'd  upon  the  fact,  that  the  action  of  the  charge 
•k*d  by  its  taking  place  in  a  more  confined  space 
L  n  the  windage  is  greater.  To  this  it  is  only 
'  to  reply,  that  the  danger  cannot  be  greater 
>resent,  if  the  economical  tendency  of  the  mea- 
iilly  admitted  in  this  objection,  be  taken  advan- 
s  it  ought  to  be ;  for  satisfied,  as  appears  from 
l^een  said,  that  the  velocities  of  shot,  according 
►resent  practice,  are  quite  sufficient  (rather, 
K>  great  than  too  little),  and  knowing  that  the 
action  of  the  same  charge  when  inflamed  in  a 
ined  space,  would  communicate  greater  velocity 
I  the  present  windage,  we  shomd,  in  reducing 
•A  I  also  the  charges  to  such  quantities  as  should 
.  by  experiment  to  be  capable  of  maintaining 

II  2 
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the  practice  given  in  our  present  tables,  and  put  the 
savings  of  powder  in  the  pockets  of  the  public.  In  this 
way,  guns  would  not  be  more  liable  to  burst  than  with 
the  present  system,  if  shot  be  carefully  proved. 

126.  The  preceding  observation  introduces  an  im- 
portant remark  on  the  modes  of  gauging  shot.  With 
ring-gauges,  shot  not  perfectly  spherical  may  pass  in 
one  direction,  or  section,  but  not  in  all ;  and  may  there- 
fore jam  in  rolling  into  the  cylinder  of  the  gun.  Shot- 
gauges  should  therefore  be  cylindrical,  as  in  the  French 
service ;  for  balls  which  roll  freely  through  gauge- 
tubes,  cannot  possibly  jam  in  the  cylinder  of  the  piece, 
if  it  be  perfect. 

127.  What  has  been  said  on  the  subject  of  windage 
shows  that  very  minute  differences  in  the  magnitude  of 
the  shot  produce,  by  the  variations  in  the  quantity  of 
windage,  very  great  differences  in  the  practice.  It  fol- 
lows, therefore,  that  to  preserve  shot  as  much  as  possible 
in  their  primitive  magnitude  and  condition,  is  no  less 
important  than  the  nice  and  very  minute  investigations 
from  which  the  proper  dimensions  of  balls  have  now 
been  determined ;  and  consequently  that  it  is  of  vast 
importance  to  protect  shot  on  board  of  ships  from  the 
destructive  effects  of  rust.  The  ease,  ana  trim,  and 
sailing  of  vessels,  do  not  admit  of  their  shot  being 
stowed,  in  large  quantities,  any  where  above  the  water- 
line,  or  near  the  extremes.  The  great  store  of  shot, 
therefore,  must  be  in  the  lockers,  where  they  are  at 

E resent  kept ;  and  there  it  is  impossible  to  prevent  their 
ecoming,  in  some  degree,  corroded  by  rust :  but  a  suffi- 
cient number  of  balls  for  at  least  fifteen  double-shotted 
rounds,  should  always  be  kept  on  deck.  Now  these 
balls  being  the  first  for  use,  should  be  preserved  froia 
rust  as  effectually  as  possible,  and  cleaned  with  every 
degree  of  care.  Shot  from  the  lockers  should  not  l!e 
used  till  the  deck  shot  shall  have  been  expended,  and 
the  uppermost  balls  in  the  lockers  should  be  frequently- 
examined,  cleaned  from  rust,  and  greased  or  painted : 
by  such  means,  together  with  frequent  inspections,  an 
enlargement  by  rust  would  be   effectually  prevented* 
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ould  contribute  much  to  accuracy  of  practice; 
sidering  the  prodigious  resistance  of  the  air  upon 
face  of  a  cannon  ball,  moving  with  the  usual 
celerity,  it  is  evident  that  the  most  minute  pro- 
or  inequality  on  that  surface  must  occasion  a 
Tegular  whirling  motion,  and  consequently  a 
?\T[ation  from  the  intended  direction.  The  rifle 
e  is  a  contrivance  to  reduce  the  errors  arising 
li  imequal  action  of  resistance  on  any  superficial 
ties  in  the  ball,  by  giving  it  a  rapid  rotation 
icular  to  the  axis  of  projection ;  but  it  is  found 
l>all  of  uniform  consistency  or  homogeneity, 
and  perfectly  spherical,  may  be  projected  from 
f  carrel  with  as  much  accuracy  as  a  shot  from  a 
[See  the  Note  to  Art.  87.)  Numerous  very 
experiments  with  musket-barrels  show  that 
depends  very  essentially  upon  the  ball  being 
ind  perfectly  spherical ;  and  this  being  the  case 
poet  to  the  minute  inequalities  on  small  bodies, 
a.sily  be  imagined  what  must  be  the  effect  of 
id  rough  protrusions  of  thick  coats  of  rust, 
?  surface  of  a  cannon  ball  whose  velocity  is 
>y  8uch  a  vast  force.  Independently,  therefore, 
onsideration  relating  to  windage,  it  is  of  great 
ce  to  keep  shot  as  clean  and  as  smooth  as 


". —  77i^  effects  of  the  length  of  Gun  on  the  velocity/ 
-It  is  known,  both  from  theorv  and  practice 

and  66,  Note),  that,  with  equal  charges,  and 
|ual  weight,  but  of  different  lengths,  the  velocity 
»t  increases  with  the  length  of  the  bore,  but  in 
oportion  only — the  velocity  varying,  as  appears 
eriments,  in  a  ratio  between  the  square  and 
9  of  that  length  ;  and  again,  experience  shows 
velocity  of  the  ball  increases  with  the  charge 
rtain   amount,  which  depends  on  the  nature  of 

and  that,  by  frirther  increasing  the  charge, 
ity  gradually  diminishes  till  the  bore  is  quite 
wder,  the  recoil  always  increasing  with  an  in- 
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crease  of  charge.     These  circumstances  lead  us  to  con- 
sider the  relative  merits  of  long  and  short  guns. 

The  partiality  in  favour  of  short  guns  for  naval  ser- 
vice had  its  origin  in  a  misapplication  of  some  of  Mr. 
llobins's  maxims  and  observations.  That  distinguished 
civilian,  by  whom  the  theory  of  gunnery  has  certainly 
been  much  improved,  having  had  no  practical  know- 
ledge of  artillery  service  (as  he  observes  in  the  preface 
to  his  *  Proposal  to  Lord  Anson,'  printed  in  1747),  it  is 
not  surprising  that  the  maxims  which  he  deduced  from 
his  own  investigations  should  frequently  tend  to  a  dimi- 
nution of  that  accuracy  and  practical  efficacy  which  per- 
sons better  acquainted  with  the  profession  would  have 
studied  to  increase. 

129.  Mr.  Robins  says,  that  neither  the  distance  to 
which  a  bullet  flies,  nor  its  force  at  the  end  of  its  flight, 
are  much  increased  by  very  great  augmentations  of  the 
velocity  with  which  it  is  impelled ;  and  therefore  that, 
in  distant  cannonade,  the  advantages  arising  from  long 
guns  and  great  charges  are  but  of  little  moment. 
Another  of  his  maxims  is,  that  whatever  operations  are 
to  be  performed  by  artillery,  the  least  charges  with 
which  the  object  in  view  can  be  effected  should  always 
be  preferred. 

In  conformity  with  these  maxims,  Mr.  Robins  became 
a  great  advocate  for  reducing  the  length  and  weight  of 
guns,  for  the  purpose  of  enabling  ships  to  carry  ord- 
nance of  larger  calibre. 

Mr.  Robins  also  asserts  that  the  objections  which 
attach  to  short  guns  in  batteries  on  shore,  viz.  ruining 
the  embrasures,  hold  not  at  sea,  where  there  is  no  other 
exception  to  the  shortness  of  the  piece  than  loss  of  force, 
which,  in  the  instances  here  proposed,  is  altogether  in- 
considerable ;  but  this  is  a  very  erroneous  conclusion, 
for  with  carronades  it  is  frequently  impossible  to  place 
them  so  that,  when  fired,  the  flash  should  not  burn  the 
rigging,  or  fire  the  hammocks  in  the  barricade,  without 
bringing  the  vent  under  the  rail  over  the  port,  so  as  to 
expose  the  hammocks  to  the  vent-fire,  and  the  lock  to 
injury  when  the  piece  is  fired  imder  depression.     This 
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ery  serious  and  a  very  well-supported  contradiction 
.  Robiils*8  conclusion ;  and  the  danger  and  incon- 
fice  arising  from  the  shortness  of  carronades  have 
so  often  noticed,  that  it  would  be  very  expedient 
ve  hereafter  the  24,  and  particularly  the  32-pounder 
lade,  a  little  longer  in  bore,  and  to  add  something 
flash-rim. 

'.  The  advocates  for  the  short-gun  system  support 
lieory  by  quoting  the  deductions  from  the  ballistic 
ments,  from  which  it  appears  that  the  superior 
y  of  shot  discharged  from  long  guns  is  reduced 
-quality  with  the  velocity  of  balls  from  short  guns, 
lassing  over  certain  spaces,  and  that  the  extreme 
;  (io  not  much  differ ;  but  the  main  principle  which 
govern  our  choice  of  naval  guns  is,  to  prefer 
which,  with  equal  calibre,  possess  the  greatest 
>lank  range ;  and  the  practical  maxim  for  using 
^lould  be,  to  close  to,  or  within  that  range,  and 
I  upon  precision  and  rapidity  of  fire.  This  is  the 
niple  and  the  most  efficacious  use  of  artillery :  it 
all  the  difficulty  of  determining,  and  the  uncer- 
in  regulating  elevation,  and  it  is  therefore  of  the 
t  importance  in  naval  gunnerv.* 
In  the  maxims  above  alluded  to,  the  advantages 
from  the  superior  accuracy  of  long  guns  at 
to  distances  appear  to  have  been  overlooked. 
xperiments  carried  on  at  Sutton  Heath  in  1810, 
found  that  the  greatest  point-blank  range  of  a 
ider,  whose  length  was  9  feet  6  inches,  was,  to 
t  graze,  275  yards,  and  the  mean  of  three  such 
from  the  same  gun  was  248  yards;  while  the 
»int-blank  range  of  a  24-pounder,  whose  length 
ly  6  feet  6  inches,  was,  to  the  first  graze,  200 
Liid  the  mean  of  three  such  ranges  with  the  same 


'.tton  found  that,  with  a  gun  of  20  calibres  in  length,  the  velocities 
TO  increase  with  the  increase  of  charge  till  the  latter  amounted  to 
>  weight  of  the  shot,  and  occupied  |th  of  the  length  of  the  bore  ; 
'le  velocities  decreased.  With  a  gun  of  15  calibres  in  length,  a 
il  to  ooe-half  the  weight  of  the  shot,  aud  which  occupied  .275  of 
«>f  the  bore,  gave  the  greatest  velocity. 
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gun  was  222  yards.  The  charge  was  the  same  (6  lbs.) 
in  all  the  cases.  Again,  from  the  Deal  practice  in  1839, 
with  32-pounder  guns  of  the  same  length  respectively 
as  the  24r'pounders  just  mentioned,  with  equal  charges 
(6  lbs.)  and  equal  windage  (-176),  the  elevation  being 
1  degree,  the  range  of  the  longer  gun  was  853  yards, 
while  that  of  the  shorter  one  was  only  734  yards.  A 
superiority  of  range  with  the  longer  guns  does  not 
always  take  place,  but  the  above  circumstances  will 
serve  to  show  that,  at  moderate  distances,  a  long  gun 
might  be  laid  point-blank,  while  a  short  one  mi^t  re- 
quire an  elevation  of  half  a  degree. 

132.  A  comparison  of  the  point-blank  range  of  Sir 
William  Congreve's  24-pounder  with  a  gun  of  equal 
calibre  and  of  the  old  pattern,  appears  at  first  sight  to 
militate  against  the  above  conclusion ;  but  on  examina- 
tion it  will  be  found  that  this  is  not  the  case.  The  first 
of  these  guns,  which  weighs  40i  cwt.,  is  7  feet  long, 
and,  from  its  great  thickness  about  the  chamber,  the 
dispart '  subtends  an  angle  of  not  less  than  5  degrees. 
The  other,  which  weighed  50  cwt.,  was  9  feet  6  inches 
long.  The  windages  were  equal,  and  the  charges  one- 
third  of  the  weight  of  the  shot ;  and  from  experiments 
made  at  Sutton  Heath  in  1813,  the  point-blank  ranges 
of  the  Congreve  gun  varied  between  505  and  640  yards, 
while  those  of  the  heavier  gun  were  about  370  yards. 
The  Congreve  gun  was  also  tried  with  two  24-pounder8 
of  Sir  Thomas  Blomefield's  construction,  one  8  feet  and 
the  other  7  feet  6  inches  long,  and  weighing  respectively 
43  cwt.  and  40  cwt. ;  and  at  point-blank  ranges,  the 
first  graze  of  each  of  these  two  last  was  between  370 
and  400  yards.  To  Sir  William  Congreve  certainly 
belongs  the  merit  of  having  first  proposed  a  different 
distribution  of  the  metal  in  his  guns,  adding  much  to 
the  part  about  the  place  of  the  charge,  and  diminishing 
the  quantity  in  the  chase.    He  also  placed  the  trunnions 


*  The  difference  between  the  semidiameter  of  the  gun  at  the  base-ring  and 
at  the  swell  of  the  muzzle.  This,  the  length  of  the  gun  being  the  radius,  is 
the  tangent  of  an  angle  varying  generally  from  V  to  2i®,  which  the  line  of 
metal  makes  with  the  axis  of  the  bore. 
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back  than  they  were  in  the  old  ordnance  of  a 
*<:)Ddmg  nature ;  but  his  assumption  that  ^^  the 
ing  or  reacting  power  of  a  piece  of  ordnance  may 
eased  by  augmenting  the  quantity  of  metal  about 
irge,  though  a  greater  quantity  be  taken  from 
ler  parts,  and  consequently  that  a  lighter  gun 
ive  a  greater  propelling  power  than  a  heavier 

a  judicious  distribution  of  the  metal,"*  is  not 
ed  by  facts.  In  the  extreme  ranges  of  the  shot, 
-antage  was  invariably  in  favour  of  the  50-cwt. 
nd  with  elevations  of  24  and  5  degrees,  at  which 
ere  made,  the  excess  of  graze  was  sometimes  on 

of  the  Congreve  gun,  and  sometimes  on  that  of 
?rs.  The  presumed  superiority  of  the  former  at 
t  grazes,  when  fired  point-blank,  is  ascribed  to 
luiess  of  its  recoil  and  to  the  preponderance  of 
t  the  breech,  by  which,  in  being  fired,  the  muzzle 
•un  is  thrown  up.  (Captain  Simmons, '  A  Dis- 
on  the  present  Armament  of  the  Navy,*  p.  10.) 
With  respect  to  Mr.  Robins*s  maxim  (Art.  129), 
3  force  of  a  ball,  at  the  end  of  its  flight,  is  not 
creased  by  great  augmentations  of  the  velocity 
lich  it  is  impelled,  it  may  be  observed  that,  if 
e  of  impacf  alone  were  the  object,  in  naval 
the  full  charges  of  powder  need  seldom  be  used, 
•e  equal  to  one-sixth  of  the  shot's  weight  would 
lent  to  drive  a  ball  from  any  large  gun  through 

of  a  ship  at  1100  yards;  but  with  this  small 
lie  gun  would  require  twice  as  much  elevation 
ioe  Buch  a  range  as  would  be  necessary  with  the 
rg-e,  and  thus  the  accuracy  of  the  fire  would  be 
1.  To  ensure  this  great  object,  the  charge 
>e  such  as  will  allow  the  elevation  to  be  the 
H\h\e ;  nor  should  reduced  charges  be  employed 
le  action  take  place  within  point-blank  range  or 
rjuarters* 

aperiority  of  long  guns  over  short  ones,  in  re- 
Lxtent  of  range,  will  be  readily  seen  on  referring 

roDci«e  Account  of  the  new  Class  of  24-pounder8  propoeed  by  Sir 
njjeve,'  1831 ;  Introd.^  p.  i. 
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to  Table  III,  Appendix  D ;  alid  it  may  be  depended  on 
that  a  well-commanded  vessel  fitted  with  long  guns,  will, 
by  keeping  at  a  distance  just  within  the  range  of  such 
gims,  have  great  advantages  over  a  vessel  of  superior 
rate,  if  fitted  only  with  short  guns  of  equal  and  even 
larger  calibre. 

134.  The  preference  which,  during  the  last  war  (1793- 
1815),  was  given  to  guns  of  reduced  lengths,  less  weight 
relatively  to  that  of  the  shot,  and  to  comparatively  low 
charges  of  powder,  is,  even  now,  not  wholly  abandoned. 
The  cause  of  the  preference  at  the  time  lay  in  the  prac- 
tice which  then  prevailed  of  pointing  gims  by  the  line-of-^ 
metal,^  as  it  is  called,  which,  on  account  of  the  dispart, 
makes  a  greater  angle  with  the  axis  of  the  gun  as  the 
latter  is  shorter ;  thus  causing  the  axis  to  be  more  ele- 
vated, and  consequently  the  range  to  be  greater  than 
when  a  longer  gun  is  used.  In  the  former  editions  of 
this  work  the  author  objected  to  this  cause  of  preference, 
on  the  groimd  that  the  greater  elevation  induces  less 
accuracy  in  the  practice;  and  in  fact  the  method  of 
pointing  by  the  une-of-metal  is  now  aboUshed  in  the 
British  artillery,  the  tangent  scale  being  generally  intro- 
duced, though  the  ligne  de  mire  is  still,  or  was  till  very 
recently,  retained  in  the  French  naVal  service,  the  artil- 
lerymen allowing  for  the  angle  of  the  dispart  according 
,to  the  elevation  or  depression  of  the  piece.  The  pre- 
ference, however,  which  is  still  given  to  short  and,  as 
the  author  considers  them,  inferior  pieces,  leads  him  in 
this  place  to  make  some  observations  on  the  relative 
merits  of  guns  which,  with  equal  charges,  require  dif- 
ferent elevations  to  produce  equal  ranges. 

135.  In  determining  the  preference  which  should  be 
given  to  gims  of  different  lengths,  weights,  and  calibres, 
and  in  estimating  the  charges  proper  for  them,  the  most 
important  point  to  be  kept  in  view  is  the  degree  of  pro- 
bability of  striking  an  object  at  a  distance  which  allows 
the  projectile  to  retain  suflScient  force  for  producing  the 
most  destructive  effects. 


*  A  line  drawn  from  the  top  of  the  base-ring  to  the  top  of  the  miizsde. 
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J.  Exclusive  of  errors  in  pointing  and  laying  guns, 
lose  caused  by  occasional  variations  in  the  state  of 
tiuosphere,  the  irregularities  which  are  produced 
the  shot  is  in  the  bore,  by  friction,  rotation,  windage, 
he  imperfect  influence  of  the  charge,  with  many 
circumstances,  combine  in  unknown  and  variable 
s  which  theory  cannot  determine,  to  affect  the 
Mlity  of  striking  the  object  aimed  at;  and  it  is 
l)y  extensive  experience,  or  by  reference  to  tables 
ting  the  mean  results  of  numerous  trials  under 

different  circumstances,  with  all  the  natures  of 
ice  in  use  in  the  service,  that  correct  judgments 

formed  with  respect  to  the  probable  deviation  of 

•  >jeetile  firom  the  vertical  plane  in  which  it  should 

or  the  errors,  in  excess  or  defect,  in  the  extent  of 

iijre,  so  that  the  proper  means  may  be  used  to 

the  requisite  accuracy. 

Piobert,  in  his  valuable  work  entitled  *Traite 
llerie'  (torn,  ii.  p.  270),  has  made  many  useful 
iitions  on  the  lateral,  as  well  as  the  longitudinal, 
ons  of  projectiles;  and  he  has  formed,  from 
»U8  experiments  carried  on  during  several  years 
firious  natures  of  ordnance,  and  both  with  solid 
How  shot,  some  interesting  tables  exhibiting  such 
onsj  together  with  the  probabilities  of  striking 

or  other  objects,  of  different  superficial  extent 

various  distances.  Thus,  with  24,  16,  and  12- 
r  guns  (French),  at  the  distance  of  656  yards, 
urges  being  onendxth  of  the  weight  of  the  shot, 
•rage  number  of  hits  in  100  rounds  were  respec- 
\k2j  4,9,  and  4.7 ;  while,  with  the  same  guns  and 
%  equal  to  one-third  of  the  weight  of  the  shot,  the 
-  of  hits  per  cent,  in  the  same  object  and  at  the 
istance  were  8.6,  5.6,  and  7.2.  On  these  tables, 
,  the  author  has  founded  his  conviction  that  the 
ans  of  obviating  both  the  longitudinal  and  lateral 
ills  is  the  employment  of  heavy  guns  of  their 
ve  natures,  with  full  charges,  at  low  elevations, 
it  being  solid  and  accurately  formed,  and  the 
^'  an  small  as  possible. 
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137.  Of  the  two  kinds  of  error,  the  lateral  deviation 
is  hy  far  the  most  pernicious  in  naval  gunnery ;  for,  in 
this  respect,  beyond  certain  limits  the  shot  would  be 
wholly  wasted ;  while,  with  respect  to  the  error  in  ex- 
tent of  range,  there  is  a  considerable  probability  that  it 
may  be  redeemed  by  the  production  of  some  secondary 
efiFect. 

The  probability  of  striking  an  object  fired  at  depends 
on  its  superficial  magnitude  (in  a  vertical  plane  perpen- 
dicular to  the  plane  of  fire).  With  like  guns  the  pro- 
bability of  striking,  at  different  distances,  diminishes 
rapidly  as  the  distance  increases ;  but  against  bodies  of 
various  magnitudes,  at  the  same  distance,  the  probability 
increases  with  the  surface  when  the  latter  is  small  (not 
exceeding  3  or  4  feet  square),  while  it  increases  in  a  much 
higher  ratio  than  the  surface  when  this  is  great.  There 
is,  moreover,  a  magnitude  (the  length  of  a  side  of  a  ship, 
for  example)  which  will  exceed  by  two  or  three  times 
the  extent  of  any  error  arising  from  the  lateral  devia- 
tion at  the  given  distance,  and  then  such  an  object  can- 
not be  missed,  provided  the  error  in  the  length  of  range 
shoidd  not  cause  the  trajectory  to  intersect  too  high  or 
too  low,  a  vertical  line  passing  through  the  object. 

138.  When  an  object  moves  with  great  velocity  in  a 
trajectory  having  small  elevation  above  the  horizontal 
plane  (the  level  of  the  sea,  for  example),  it  is  evident 
that,  whether  the  shot  fall  short  of  or  go  over  the  point 
aimed  at,  the  errors  in  the  extent  of  range  will  corre- 
spond to  very  small  errors  in  a  vertical  direction  at  the 
place  of  the  object ;  and  that  the  latter  errors  are  so 
much  less  as  the  elevation  of  the  gun  is  less,  or  as  the 
trajectory  is  less  incurvated.  Hence  there  may  be  con- 
siderable differences  in  the  length  of  the  range,  and  yet 
a  great  probability  that  the  shot  will  be  intercepted  by 
some  part  of  the  body  or  rigging  of  the  ship,  or  other 
object  fired  at. 

If  the  first  graze  of  the  shot  falls  short  of  the  object, 
the  angle  between  the  horizontal  plane  and  the  descend- 
ing branch  of  a  trajectory  having  small  elevation,  is 
nore  favourable  to  the  ricochet  than  the  greater  angle 
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d  by  a  more  elevated  trajectory  would  be  ;  and  it 
lifest  that  a  shot,  moving  in  a  trajectory  of  the 
ind,  might  take  eflfect  on  the  hull  or  rigging  of  a 
rhich  in  the  other  it  might  entirely  miss.  Again, 
first  graze  should  fall  beyond  the  object,  the  shot 
path  is  least  elevated,  if  it  pass  over  the  hull  of  a 

will  scarcely  fail  to  strike  some  part  of  the 
<r;  while  one  whose  trajectory  is  higher  would 
lK)ve  the  whole.  The  hke  observation  will  hold 
dth  the  equal  ranges  obtained  from  a  long  and  a 
run  ;  the  latter,  which  has  greater  elevation  than 
iner,  describing  a  higher  curve.  These  two  cases 
e  the  actual  elevation  not  to  be  disturbed  by  the 
ir  motion ;  but  it  is  evident  that  an  error  of  this 

must,  in  general,  be  to  the  disadvantage  of  the 

r  pnm- 

.  Ricochet  firing,  at  elevations  under  3  degrees 
legrees,  with  shot  from  guns  near  the  level  of  the 
may  take  place  at  distances  not  exceeding  600 
vith  considerable  effect.  But  in  this  practice  it  is 
al  that  the  angles  of  graze  should  be  as  small  as 
e ;  therefore  great  charges  should  be  used,  and 
jvation  of  the  gun  should  not  exceed  2  degrees. 
netrating  power  of  shot  fired  a  ricochet  is,  how- 
iuch  inferior  to  that  of  shot  fired  directly ;  and 
re  in  this  respect,  as  well  as  for  correctness  of 
e  direct  practice  is,  to  a  certain  extent,  the  most 
fif^eons. 

ring  to  windward,  the  steep  sides  of  the  waves 
favourable  to  practice;  for  shot  striking  those 
>  not  rise,  or  they  soon  lose  their  velocities ;  also 
t  firing  against  boats  will  be  found  most  effective 
lie  ^-ater  is  smooth. 

\i  X.,  Appendix  D,  exhibits  the  results  of  the 
t  practice  with  solid  and  hollow  shot  from  on 
the  "  Excellent,"  in  1838.  The  extents  of  the 
were  such  as  were  made  before  much  deflection 
ace. 
1 1  has  long  been  imagined  by  many  practical 
sis    that  the  ranges  of  shot,  when  fired  over  a 
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broad  valley  or  over  water,  are  less  in  extent  than  when 
fired  over  a  level  or  a  gently  undulating  ground,  the 
charge  and  nature  of  the  ordnance  being  alike  in  both 
cases;  and  M.  Piobert,  in  his  TraitS  d' Artillerie,  has 
given  a  table  of  the  comparative  ranges  of  shot  in  such 
circumstances,  which  appear  to  confirm  the  opinion. 
This  ofiicer,  in  endeavouring  to  explain  the  cause  of  the 
difference  in  the  ranges,  suggests  that  when  a  shot  is 
fired  point-blank,  or  at  a  low  elevation,  over  ground 
which  is  either  level  or  which  rises  in  the  direction  of 
the  line  of  fire,  the  air  driven  off  in  every  direction 
about  the  ball  in  its  flight  must  be  condensed  between 
its  path  and  the  ground ;  and  this  condensed  air  reacting 
against  the  ball  may  prevent  it  from  descending  so 
rapidly  as  it  descends  when  the  repelled  air  is  enabled 
to  escape  freely :  thus  it  may  be  that  the  ranges  are 
longer  when  the  fire  is  made  over  a  level  plain  or  gentle 
eminences  than  when  it  is  directed  across  a  deep  valley, 
which  affords  room  for  a  greater  diffusion  of  the  air. 
When  shot  is  fired  over  the  sea,  the  convex  surface  of 
the  water,  which  is  depressed  in  every  direction  about 
the  gun,  and  the  absence  of  such  inequalities  of  surface 
as  exist  on  land,  readily  permit  the  escape  of  the  air 
under  the  trajectory.  Hence  there  is  little  or  no  re- 
action from  below  against  the  shot ;  and  to  this  circum- 
stance M.  Piobert  ascribes  the  supposed  inferiority  of 
the  ranges  over  sea  compared  with  those  over  land. 

But  from  experiments  made  at  Qavre  in  France,  in 
1843,  it  was  found  that,  cceteris  paribus,  the  ranges  at 
sea  are  very  nearly  equal  to  those  obtained  on  land. 
The  general  opinion  of  the  inferiority  of  the  former 
appears  therefore  to  be  unfoimded ;  and  it  is  observed 
by  the  writers  of  the  "  Report"  on  those  experiments, 
that  the  ranges  stated  in  the  work  of  M.  Piobert,  which 
are  in  favoiu*  of  that  opinion,  have  been  taken  from  an 
old  work  on  gunnery,  and  are  not  the  results  of  any 
known  experimente. 

141.  The  ordnance  employed  at  Gavre  to  determine 
the  extent  of  ranges  over  sea  and  land,  and  also  to 
ascertain  the  amount  of  the  longitudinal  and  lateral  de- 
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=?  of  projectiles  in  naval  gunnery,  were  a  long 
uler  gun,  ^weighing  61  cwt.  1  qr.  4  lbs.,  the 
^r  of  the  bore  being  6.484  inches,  and  the  windage 
inch;  and  a  canon  obusier  of  80  (Ziv.),  weighing 
.  3  qrs.  16  lbs.,  the  diameter  of  its  bore  being 
nches,  and  the  windage  0.0945  inch.  Solid  shot 
ere  projected  from  the  former,  and  hollow  shot 
(X)den  bottoms  from  the  latter.  The  ordnance 
ced  in  a  barge  {ponton)  above  60  feet  long  and 
wide,  'wbich  was  moored  at  convenient  stations, 
les  of  fire  were  directed  from  west  to  east,  and 
ice  veas  made  for  the  oscillations  of  the  vessel. 
1  day's  practice  twenty  rounds  were  fired,  and 
e  belo^r  (p.  112)  exhibits  the  mean  results. 
c  Table  the  lateral  deviations  have  been  referred 
•  the  line  of  fire,  or  rather  to  a  vertical  plane 
tlirongh  the  produced  axis  of  the  gun,  and  to 
line  which  is  called  the  line  of  mean  direction, 
t  WBS  determined  so  that  the  sum  of  the  devi- 
r>  the  right  might  be  eqnal  to  the  sum  of  those 
-ft ;  and  if  there  were  no  cause  of  the  shot  devi- 
>nstantlj  one  way,  these  two  lines,  in  a  mean  of 
rings,  would  coincide.  On  comparing  the  seventh 
vrith  the  second,  it  appears  that  the  deviations 
e  lines  of  mean  direction,  except  one,  took  place 
the  side  opposite  to  that  fix)m  which  the  wind 
liicH  proves  that  the  deviations  were  affected  by 
III  of  the  wind.  The  excepted  case  is  in  the  last 
tal  line  but  one  of  the  Table,  and  at  the  time  of 
<,*rinient  the  wind  was  light.  The  extreme  lateral 
»ns  appear  to  be,  in  some  cases,  more  than  twice 
t  as  the  mean  deviations;  and  this  may  be 
i^  for  partly  by  the  windage  of  the  ordnance, 
tly  by  the  wind  acting  at  times  across  the  line 

Tlie  near  agreement  of  the  ranges  over  land 
in  tlie  following  Table,  appears  to  be  at  variance 
f  re::ailts  of  experiments  made  on  land  and  at  sea 
r  artillery  employed  in  the  British  service.  On 
ri^   tlie  ranges  over  the  land,  from  the  experi- 
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at  Deal  in  1839,  with  those  over  water,  from  the 

nients  on  board  the   ** Excellent"  in  1838,  the 

of  the  ordnance,  the  charges,  &c.,  being  aUke, 

»vere  found  to  be  only  three  in  which  the  ranges 

he  sea  exceeded  those  over  land.     In   all  the 

the  ranges  over  land  were  the  greatest.     In 

i»f  them  the  difference  was  as  much  as  one-tenth, 

some  it  amoimted  to  onensixth  of  the  whole 

This  is  in  some  measure  due  to  the  height  of 

lis  above  the  ground,  in  the  Deal  experiments, 

rreater  than  that  of  the  guns  of  the  "  Excellent " 

tlie  water;   but  the  cause  of  the  discrepancy, 

er  it  may  be,  requires  to  be  investigated  by  ex- 

tits  purposely  conducted,  with  precisely  the  like 

of  ordnance  and  with  equal  charges,  in  order, 

the  variations  be  found  to  be  only  such  as  may 

ilKxl  to  accidental  circumstances,  that  the  same 

(  artillery  practice  may  with  confidence  be  used 

services. 

In  estimating  the  probabilities  of  correct  firing, 
t  )urces  of  error  should  be  anticipated  and  allowed 
d  it  may  be  observed  here,  that  it  is  near  the 
extremity  of  the  range  that  the  velocity  of  the 
ind  smaller  kind  of  projectile  is  most  diminished, 
L*ntly,  that,  in  this  part  of  the  trajectory-,  the 
•f  the  two  kinds  of  deviation  are  most  effective 
ticing  them.  Hence  it  follows  that  the  two 
deviation  may  be  much  diminished  by  the  em- 
t  of  those  guns  which,  with  the  least  elevation, 
■}  power  of  throwing  soKd  shot,  with  their  mo- 
•arly  unimpaired,  to  the  greatest  distance ;  and 
is  what  it  was  intended  in  the  present  article 
Ish.  Force  may  not  always  be  deficient  when 
ire  projected  firom  the  shorter  and  lighter  nature 
»-t*t  the  probabilities  of  striking  objects  at  con- 
distances  are  much  higher  when  ordnance  of 
y  description  is  used. 

ibject  will  be  further  considered  in  treating  of 
lot,  and  of  the  lighter  natures  of  ordnance  em- 
I  the  British  service. 
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144.  The  disadvantages  we  suffered  from  the  nume- 
rous frigates  of  the  inferior  classes  which  we  had  in  our 
navy  during  the  late  war  were  severely  felt.  From  not 
having  haof  a  sufficient  number  of  frigates  capable  of 
bearing  the  nature  of  armament  which  was  likely  to  be 
opposed  to  them,  we  were  obliged,  in  common  prudence, 
to  employ  two  vessels  where  one  of  superior  force  might 
have  answered  better.  Frigates  capable  of  bearing  the 
8  feet  24-pounders,  or  32-pounder8  of  50  cwt.,  are  cer- 
tainly vast  and  expensive  ships ;  but  they  perform  their 
service  at  a  cheaper  rate,  and  in  a  much  more  certain 
and  creditable  manner  to  the  nation,  than  two  vessels  of 
very  inferior  rate.  The  full  service  of  two  ships  acting 
against  traders  and  privateers  cannot  be  effected  without 
frequently  parting  company ;  and  then  the  honour  and 
interest  of  the  flag  they  b^r  are  at  risk,  from  exposure 
to  unequal  combat;  whilst  the  enemy's  force,  against 
which  these  two  inferior  vessels  may  have  been  sent, 
remains  always  entire.  Two  ships,  once  divided,  may 
be  beaten  in  detail  by  a  vessel  by  no  means  a  match  for 
both  together;  but  the  honour  of  the  large  ship  is 
always  secure,  and  the  chance  of  capture  remote.  She 
may  meet  a  superior ;  but  if  so,  to  take  her  would  be 
creditable — to  yield,  no  disgrace.  A  fleet  of  lineof- 
battle  ships  must  keep  together,  resisting  all  tempta- 
tions to  chase  single  ships;  but  two  vessels,  sent  to 
cruise  on  predatory  service,  will  only  exert  half  their 
powers  by  keeping  company ;  for  this  restrains  separate 
exertion,  halves  the  chance  of  meeting  an  enemy,  and 
when  one  is  discovered,  there  always  ensues  a  chsmce  of 
the  two  vessels  parting  company  in  the  chase. 

145.  The  American  frigates  of  the  large  class  all 
carried  long  guns.  .  The  "  President "  had,  on  the  main- 
deck,  24-pounders  (length  Sh  feet,  weight  48i  cwt.) ; 
on  the  quarter-deck  and  forecastle,  42  lbs.  carronades 
(length  4  feet  4  inches)  ;  both  English  calibre.  The 
"  Chesapeake  "  mounted  on  the  main-deck,  twenty-eight 
IS-poimders  (length  7  feet  8  inches,  weighing  39  cwt. 
1  qr.),  and  twenty  32  lbs.  carronades,  nearly  of  British 
pattern.      The  "Essex,"  on  the  contrary,  was  armed 
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exclusively  with  carronades;   and  the  effect  of 
\  e  shall  examine  hereafter. 
Much  of  the  reasoning  contained  in  the  pre- 
articles  attaches  to  carronades.     At  close  quar- 
e y  are  a  formidable  species  of  ordnance ;  but  at 
anges,  on   account  of  the   inferiority  of  their 
<,  they  are  no  match  for  long  guns^  even  of 
calibre  (compare  the  ranges  of  shot  from  carron- 
th  those  obtained  from  other  ordnance  in  Tables 
,  VIL,  and  VIII.,  Appendix  D)  ;  and  any  vessel 
xclusively  with  carronades  might,  undoubtedly, 
ruyed  or  captured  by  a  vessel  of  very  inferior 
uiiting  long  guns,  if  her  commander  knew  how 
himself  of  the  great  superiority  of  his  weapons. 
The  very  mortifying  situation  in  which  the  gal- 
James  xeo  found  himself,  in  September,  1813, 
■f  Ontario,  shows  the  danger  of  the  carronade 
)f  armament.     Sir  James  states,  in  his  letter  of 
1  September,  "  the  enemy's  fleet  of  eleven  sail, 
a   partial   wind,  succeeded  in  getting  within 
f  their  long  24  and  32-pounders ;  and,  having 
I  the  wind  of  us,  I  foimd  it  impossible  to  bring 
close  action.      IVe  remained  in  this  mortifying 
Jive  hours,  having  only  six  guns  in  the  fleet  that 
uch  the  enemy.     Not  a  carronade  was  fired.     At 
breeze  sprung  up  from  the  westward,  when  I 
r^-d  to  oblige  the  enemy  to  meet  us  on  equal 
This,  however,  he  carefully  avoided." 
James  Yeo's  dispatch  of  the  15th  November, 
lains  in  strong  terms  of  the  want  of  long  guns 
ike  Erie  squadron. 

n  Barclay  states,  in  his  letter  of  the  12th  Sep- 

1813  : — "  The  other  brig  of  the  enemy,  sup 

like  manner  by  two  schooners,  and  apparently 

to  engage  the  *  Queen  Charlotte,'  kept  so  far 

ard  as  to  render  the  *  Queen  Charlotte's '   24- 

carronades  useless,  whilst  she  and  the  '  Lady 

were  exposed  to  a  heavy  and  destructive  fire 

*  Caledonian '  and  four  other  schooners,  armed 

and  heavy  gunsr 

I  2 
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The  action  of  the  "  Phoebe  "  with  the  American  fri- 
gate "  Essex  "  illustrates  and  confirms,  though  happily 
in  a  reverse  sense,  all  that  has  been  said  on  the  serious 
dangers  of  the  carronade  system  of  armament,  opposed 
to  a  vessel,  fitted  with  long  guns,  commanded  and 
managed  as  the  British  frigate  was.  The  "  Phoebe " 
mounted  long  18-pounders  on  the  main-deck,  and  32- 
pounder  carronades  on  the  quarter-deck  and  forecastle. 
The  "  Essex "  had  forty  32-pounder  carronades,  and 
only  six  12-pounder  guns  (length  6  feet  8ft  inches). 
Captain  Porter,  of  the  "  Essex,"  says—"  The  *  Phoebe,* 
by  edging  off,  was  enabled  to  choose  the  distance  which 
best  suited  her  long  guns,  and  kept  up  a  tremendous 
fire,  which  mowed  down  my  brave  companions  by  the 
dozen."  Again — "  The  enemy,  from  the  smoothness  of 
the  water,  and  the  impossibility  of  reaching  him  with 
our  carronades,  was  enabled  to  take  aim  at  us  as  at  a 
target;  his  shot  never  missed  our  hull,  and  my  ship 
was  cut  up  in  a  manner  which  was  perhaps  never  before 
witnessed." 

This  action  displayed  all  that  can  reflect  honour  on 
the  science  and  admirable  conduct  of  Captain  Hillier 
and  his  crew,  which,  without  the  assistance  of  the 
"  Cherub,"  would  have  insured  the  same  termination. 
Captain  Porter's  sneers  at  the  "  respectful  distance " 
the  "  Phoebe  "  kept,  are,  in  fact,  acknowledgments  of 
the  ability  with  which  Captain  HilUer  availed  himself 
of  the  superiority  of  his  arms ;  and  this  brilliant  affair, 
together  with  the  preceding  facts,  cannot  fail  to  dictate 
the  necessity  of  abandoning  a  principle  of  armament 
exposed  to  such  perils ;  and  to  teach  the  importance  of 
adapting  the  tactics  of  an  operation  to  the  comparative 
natures  and  powers  of  arms. 

148.  The  defects  of  carronades,  and  the  danger  of 
employing  this  imperfect  ordnance,  are  now  generally 
felt  and  admitted;  that  ordnance,  however,  rendered 
important  service  in  its  time,  for  it  taught  us  practically 
the  great  value  of  a  reduced  windage,  the  advantages 
of  quick  firing,  and  the  powerful  effects  produced  at 
close  quarters  by  shot  of  considerable  diameter  striking 
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s  side  with  moderate  velocity.  Let  it  be  observed, 
liat  the  caiTonade-armed  "  Glatton/'  under  Cap- 
rollope,*  proved  victorious  over  a  superior  force 
it  of  the  neavy  blows  inflicted  at  close  quarters ; 
the  defects  of  the  same  nature  of  ordnance,  in 
anges,  on  the  occasions  mentioned  in  the  pre- 
article,  exposed  the  gallant  commanders  of  the 
sliips  to  the  severest  mortifications,  and  the 
service  of  the  country  temporarily  to  reproach, 
ke  reproach,  but  in  a  still  more  serious  degree, 
doubtedly  be  incurred  if  that  imprfect  arm  be 
ained  in  the  British  service,  and  its  place  be  not 
J,  at  least  in  large  vessels,  by  a  superior  nature 
lance.  In  the  French  navy  the  carronade  may 
to  exist  only  in  name ;  for  the  carronade  h  touril- 
n  reality  a  powerful  gun. 

VI. — On  Recoil  and  Preponderance. — It  has 
rind,  by  suspending  a  gun  in  the  same  manner 
•h)ck  of  a  ballistic  pendulum  is  suspended,  that, 
riling  weights  to  the  piece  in  order  to  diminish 
1,  the  initial  velocity  of  the  shot  discharged  was 
fc?  as  when  the  gun  was  allowed  to  recoil  to  its 
f nt ;  and  even  when  the  recoil  was  entirely  pre- 
the  velocity  of  the  shot  was  unaltered.     It  is 

however,  that  some  uncertainty  in  artillery 
must  exist  in  consequence  of  the  irregularity  of 
>il ;  and  it  was  at  one  time  supposed  that,  by 
iir  a  gun  on  a  non-recoil  principle,  the  shot 
e  projected  to  greater  distances,  but  the  experi- 
!  o  ve  alluded  to  serve  to  show  that  this  is  not  the 
.  formula  has  been  given  (Art.  69),  by  which 
<'\iy  of  the  recoil  may  be  computed,  and  it  is 
»wn  that  the  motion  of  the  shot  must  be  very 
a  ffected  by  the  recoil  if  the  latter  were  steady ; 
evident  that  an  imperfect  equilibrium  on  the 
s,  or  an  accident  happening  to  the  gun  or  its 
at  the  moment  of  firing,  such  as  a  bed  break- 
utin  flying  out,  or  a  truck  coming  off,  will  sen- 

•  James's  Naval  IlUtory  (1847),  yol.  i.  p.  335. 
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sibly  afifect  the  length  as  well  as  the  direction  of  the 
range. 

The  following  Table  contains  the  results  of  some  ex- 
periments made  to  determine  the  extent  of  the  recoil  of 
seaHservice  iron  guns  on  ship  carriages,  upon  a  horizontal 
platform. 


Shot  and  Oiarges. 

Elevmtion. 

82-pr. 

M-pr. 

IS-pc. 

1  sliot,  charge }        .        .        . 

2  shot,  charge  i  of  a  single  ahot. 
2  Bhot,  charge  }  ditto 

r 

ft.      in. 
11     0 

19    6 
11    6 

ft.      In. 

11  0 

18    6 

12  0 

ft.     in. 
10    6 

18    0 

12    0 

In  an  experiment  lately  (1848)  made  at  Woolwich, 
on  a  platform  inclininff  2i  degrees,  two  hollow  shot, 
weighing  together  112  lbs.,  were  projected  with  a  charge 
of  5  lbs.  of  powder  from  an  8-inch  gun,  weighing,  with 
its  seanaervice  carriage,  78  cwt. ;  the  initial  velocity 
must  consequently  have  been  about  709  feet  per  second, 
and  the  velocity  of  the  recoil,  by  the  formula  Art.  69, 
9  feet  per  second.  Now  a  32-pounder  gun,  weighing 
with  its  carriage  65  cwt.,  projects  a  solid  shot,  the  charge 
being  10  lbs.,  with  an  initial  velocity  of  1600  feet  per 
second,  and  the  velocity  of  recoil  is  7  feet  per  second. 
By  observation  the  recoil  of  the  8-inch  gun,  on  the 
inclining  platform,  was  14  feet,  and  that  of  the  32- 
pounder  9  feet ;  and  these  extents  are,  as  by  theory  they 
ought  to  be,  nearly  proportional  to  the  velocities  of 
recoil. 

150.  On  the  discharge  of  a  gun,  the  unsteadiness  of 
the  recoil  and  the  jump  of  the  piece  by  the  striking  of 
the  breech  on  the  quoin  or  on  the  elevating  screw,  are 
greatly  affected  by  what  is  called  the  preponderance^  an 
element  which  depends  much  on  the  position  of  the 
trunnions.  If  these  are  placed  too  far  forward,  the 
projection  of  the  gun  in  a  ship's  port  may  be  too  small, 
while  the  breech  is  rendered  too  heavy  ;  if  too  far  back, 
the  muzzle  droops  on  firing,  and  violent  shocks  are 
produced  on  the  quoin  or  screw ;   and  these  effects  are 
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aggravated  when  the  oominon  axis  of  the  trunnions 
^w  that  of  the  bore.  In  order  that  such  incon- 
ices  may  be  avoided  as  much  as  possible,  the 
ire  of  the  breech,  when  the  axis  of  the  bore  is 
mtal,  is  usually  made  equal  to  one-twentieth  of  the 
weight  of  the  gun.  The  preponderance  of  a  piece 
nance  is  a  very  important  feature  in  gunnery,  on 
it  of  its  effects  in  producing  shocks,  and  in  ren- 
:  the  practice  inaccurate  ;  and  the  amount  of  it  is 
lade  a  subject  of  a  particular  proof. 
.  It  is  remarkable  that,  in  the  experiments  which 
arried  on  at  Shoebury  Ness,  in  Jime,  1852  (Art. 
the  higher  elevation  of  the  ordnance  always  gave 
eater  recoils,  though  the  charges  and  weight  of 
ot  were  equal  and  the  guns  the  same.  At  an 
on  of  32*,  for  example,  the  recoil  was  4  feet  1  inch, 
is  nearly  double  the  recoil  (2  feet  2  inches)  at  an 
f)n  of  28**.  The  circumstance  is  so  contrary  to 
iiould  take  place  on  mechanical  principles,  if  the 
rn  were,  in  all  the  experiments,  horizontal,  that 
t  be  ascribed  to  some  particidar  effect  produced 
platform  itself.  May  not  a  gim  fired  at  a  con- 
le  elevation  acquire  a  jumping  motion  up  and 
thus  shaking  the  carriage  irregularly,  and  making 
il  on  the  slides  more  than  it  would  at  a  less 
>n  ? 

1  respect  to  the  strain  produced  in  the  carriage  of 
>y  the  discharge  of  shot,  it  may  be  obsei-ved  that 
[lents  made  in  France  show  that  the  initial  velo- 
the  sfaot^  and,  consequently,  the  velocity  of  the 
Increases  with  the  elevation  of  the  gun  ;  and  this 
lent  to  account  for  the  increase  of  the  strain  with 
rease  of  the  elevation.     At  10**  of  elevation  the 

8  greater  than,  with  double  the  charge,  it  is  when 

9  of  the  gun  is  horizontal.  It  is  evident,  there- 
at, in  order  to  have  the  strain  as  little  as  possible, 
'»>st  elevations  should  be  given  which  will  afford 
uired  range.     The  strain  on  a  gun  is  supposed 

with  the  sine  of  the  elevation. 
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152.  Yll.—The  Effects  of  TTorf^.— Experience  has 
proved  that  different  degrees  of  ramming,  or  different 
dimensions  of  wads,  make  no  sensible  alteration  in  the 
velocities  of  the  ball  as  determined  by  the  vibrations  of 
the  suspended  gmi.  Stout,  firm,  junk-wads,'  so  tight  as 
with  difficulty  to  be  rammed  into  the  gun,  have  been 
used :  sometimes  they  were  placed  between  the  powder 
and  ball,  sometimes  over  both,  but  no  difference  was 
discovered  in  the  velocity  of  the  ball.  Different  degrees 
of  ramming  were  also  tried  without  wads.  The  charge 
was  sometimes  set  home  without  being  compressed, 
sometimes  rammed  with  different  numbers  of  strokes,  or 
pushed  up  with  various  degrees  of  force  :  but  the  velo- 
city of  the  ball  remained  the  same.  With  great  wind- 
age, the  vibrations  of  the  pendulum  were  much  reduced, 
although  tight  wads  under  the  shot  were  used ;  so  that 
wads  do  not  prevent  the  escape  of  the  inflamed  powder 
by  the  windage,  nor  under  any  circumstances  occasion 
any  sensible  difference  in  the  velocity  of  the  baU. 

153.  It  follows  that  tight  wads  should  not  be  used  in 
action,  because  they  increase  the  diiBculty  of  loading, 
without  doing  any  good  :  they  may  be  used  in  loading 
guns  before  an  affair ;  but,  with  a  view  to  quick  firing, 
the  wads  used  in  action  should  be  no  tighter  than  is 
necessary  to  prevent  the  charge  from  shifting  while  the 
gun  is  run  out.  Occasionally  the  operation  of  ramming 
home  a  tight  wad  has  taken  up  two  or  three  minutes. 
This  is  a  very  serious  and  unnecessary  waste  of  time. 
When  a  wad  is  so  *  high,'  or  tight,  as  to  require  the 
force  of  a  blow^  instead  of  a  push,  it  spreads  from  the 
stroke,  and  consequently  becomes  harder,  and  more  diffi- 
cult to  be  moved.  Care  should  therefore  be  taken  to 
provide  easy  wads,  correctly  gauged,  and  made  so  as  to 
spread  under  a  pressure  sufficient  to  retain  the  charge 
from  shifting,  upon  being  set  up  with  a  smart  blow. 

154.  From  experiments  made  in  France  (1842-1844) 

*  Wadfl  are  generally  made  of  rope-yam  rolled  up  in  a  cylindrical  form ; 
they  are  usually  placed  immediately  on  the  shot,  and  they  fit  the  gun  rather 
tightly,  80  that  they  may  prevent  the  shot  from  shifting  its  place  or  rolling 
ov«t.  A  grummet  wad  consists  of  a  piece  of  to\v&  formed  liko  a  ring,  the 
external  diameter  being  equal  to  the  calibre  of  the  gun. 
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a  30-pounder  and  a  12-poiinder,  long  guns,  pro- 
j;  solid  and  hollow  shot,  with  and  without  wooden 
IS,  it  appears  that,  generally,  the  charges  being 

the  cartridge  which  has  the  greater  diameter 
the  shot  to  have  a  greater  initial  velocity.  This, 
er,  was  not  -always  the  case ;  and  it  was  found 
-ith  the  30-pounder  gun,  the  initial  velocity  was 
L^atest  when  the  diameter  of  the  powder  within 
tridge  was  5.95  inches  (Eng.),  and,  with  the  12- 
T  gun,  4.33  inches  (Eng.).  In  1845  the  diame- 
tlie  mundrins  (moulds)  used  in  making  cartridges 

French  canons-obusiers  were  regulated  conform- 
the  above  results.  (See  Arts.  217,  218.) 
ay  be  observed  that  the  velocities  were  greater 
lie  hollow  shot  had  wooden  bottoms  than  when 
d  not,  in  the  ratio  of  1  to  0"98  nearly. 
From  experiments  made  on  board  the  "  Excel- 
I  1847,  it  was  found  that  a  grummet  wad  is 
Hcient  than  one  of  junk,  in  preventing  the  cart- 

•  )m  shifting  its  place  in  the  bore  when  the  guns 
lunder  and  a  lO-inch  and  8-inch  shell  gun)  were 

with  a  strong  jerk.  From  the  experiments 
to,  it  must  be  inferred  that,  both  with  junk 
ninet  .wads,  the  cartridge  is  more  liable  to  change 
?  in  the  guns  with  conical  chambers  than  in 
lich  have  none ;  and  the  fact  aflFords  strong  evi- 
the  disadvantages  of  using  chambered  ordnance 
.123)  for  broadside  shot-guns  in  quick  firing, 
ibered  ordnance  requiring  the  introduction  of  a 

•  the  cartridge  before  the  shot  is  put  in,  whereas 
idrical  bore  the  shot  may  always  be  set  home 
liate  contact  with  the  cartridge. 

1  valuable  experiments  have  recently  been 
Major  Mordecai,  of  the  United  States'  artil- 
the  deviations  of  shot  from  the  object  when 
lifferent  kinds  were  employed :  the  gun  being 
rider,  the  windage  0.143  inch,  and  the  charge 

fleviationfl  were  found  to  be  the  greatest  when 
>  Mrerc  used,  whether  one  wad  was  placed  on  the 
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ball  only,  or  one  on  the  powder  and  another  on  the  ball. 
The  deviations  were  also  considerable  when  haj  wads 
were  used ;  and  they  were  the  least  when  grummet  wads 
were  employed,  whether  one  only  was  placed  on  the 
ball,  or  there  was  placed  one  on  the  powder  and  another 
on  the  ball.  The  deviation  was  rather  greater  when  a 
sabot  was  next  to  the  powder,  and  a  grummet  wad  over 
the  ball. 

156.  With  respect  to  small  arms,  it  is  found  that 
wads  of  diflferent  kinds  have  different  effects  upon  the 
projectile  bv  modifying  the  action  of  the  charge ;  and 
from  expenments  which  have  been  made  in  the  United 
States  with  a  musket-pendulum,  the  following  results 
have  been  obtained. 

With  a  charge  equal  to  77  grains,  a  musket-ball 
wrapped  in  cartridge-paper,  and  the  paper  crumpled 
into  a  wad,  the  velocity  of  the  ball  was  1342  feet ;  and 
when  two  felt  wads,  cut  from  a  hat,  were  placed  on  the 
powder  with  one  on  the  ball,  the  velocity  was  1482  feet. 
With  a  charge  equal  to  140  grains,  two  felt  wads  being 
placed  on  the  powder  and  one  on  the  ball,  the  velocity 
was  1525  feet ;  when  cartridge  paper  was  used,  crum- 
pled into  a  wad,  the  velocity  was  1575  feet ;  and  when 
one  wad  of  pasteboard  was  placed  over  the  powder  with 
another  on  the  ball,  it  was  1599  feet.  These  results 
seem  to  indicate  that  wads  made  of  the  stiffest  materials 
are  the  most  advantageous. 

157.  VIII. — Penetr(iti(ms  of  shot  into  materiab. — The 
experiments  which  have  been  made  to  determine  the 
penetration  of  shot  into  different  substances,  have  led  to 
very  various  and  often  discordant  results,  arising,  no 
doubt,  from  inequalities  in  the  consistency  of  the  mate- 
rials or  in  the  degrees  of  elasticitv,  but  8J1  of  them  tend 
to  confirm  the  laws  which  have  been  stated  in  Art.  79. 
In  that  article  there  is  given  a  formula  (c)  for  comput- 
ing the  depth  of  the  penetration  of  shot  into  oak  timber ; 
and  Table  aVI.,  Appendix  D.,  contains  the  computed 
amounts  of  penetration,  the  shot  being  fired  from 
different  natures  of  French  ordnance  and  at  different 
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nces  of  the  gun  from  the  object.     The  Table  is 

I  "red  fix)m  the  Aide  MSmoire  Navale,  Paris,  1850 ; 
weights  and  measares  being  expressed  in  English 
rninations.  The  velocities  at  the  time  of  impact  are 
luted  from  the  formula  (c),  Art.  60  ;  and  the  depths 
Crated,  from  the  formula  (c),  Art.  79.'  M.  Pio- 
in  his  Traits  (T Artilleries  has  given  Tables  profess- 
to  contain  the  results  of  experiments  made  in 
je  on  the  depths  of  the  penetration  of  shot  into 
iry,  wood,  earth,  and  water,  from  guns  of  different 
vs,  with  various  charges  of  powder,  and  at  diiSerent 
tces  from  the  object  struck. 

(.  In  order  to  determine  the  circumstances  ap- 
iiing  as  nearly  as  possible  to  those  which  may 
in  the  naval  service,  many  experiments  were  made 
:>>  on  board  of  H.  M.  S.  "  Excellent,"  under  Captain 
lomas  Hastings,  W  firing  both  soUd  and  hollow 
;rainst  the  Pnnce  George  hulk,  which  was  moored 
(L'stance  of  1200  yards.  The  guns  were  laid  at 
angles  of  elevation,  generally  between  2  and  3* 
<,  except  when  the  shot  was  intended  to  strike 
ill  after  ricocheting  on  the  surface  of  the  water, 
Jie  elevations  were  1  degree;  and  the  following 
ricf  statement  of  some  of  the  most  remarkable 
v^'hich  were  produced.  It  should  be  observed 
e  shots  often  entered  the  side  of  the  hulk  diagon- 
i<l  pierced  or  splintered  parts  of  the  structure  at 

I I  places  in  the  interior ;  the  depth  penetrated  is 
4*<1  by  the  sum  of  the  distances  in  solid  wood, 
t  he  snot  passed  through  or  deeply  furrowed. 
ral    18-pounder  shot,  with  charges  of  6  lbs.  of 
^    penetrated  to  depths  varying  from  21  to  33 


L-r  to  have  the  penetrations  of  shot  into  other  media,  the  numhers 
2  ^  must  be  multiplied  by  1.64  for  firm  earth,  consisting  of  sand  and 
.  .1.1  portioDS ;  by  1.3  for  sand  and  gravel  intermixed ;  by  3.21  for 
L  sr  raised,  and  0.41  for  sound  masonry.    Experiments  in  France 

^1  that  wood,  in  consequence  of  its  elasticity,  recovers  nearly  its 
:  ri  me  after  being  penetrated,  and  thus  closes  up  the  cavity  formed 
I      striking  it.    pjxperiments  have  also  shown  that  a  projectile 

•  •r.'dded  in  oak  only  when  it  has  penetrated  to  a  depth  nearly  equal 
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inches,  according  to  the  state  of  the  wood,  and  there 
stuck.  The  effects  produced  by  32-pounder  shot 
were  much  greater ;  with  a  charge  of  6  lbs.  one  passed 
through  the  ship's  side  diagonally  in  indifferent  wood 
(30  inches),  then,  continuing  its  course,  it  struck  a  knee 
on  the  opposite  side  of  the  ship,  making  one  large 
splinter,  and,  after  rebounding,  it  struck  the  combings 
on  the  side  which  it  first  entered.  Another,  with  an 
equal  charge,  passed  through  the  bow  portsill,  and 
struck  upon  the  iron  knees  of  the  cable-bitts,  which  it 
broke  in  two ;  the  standard  of  the  bitts  was  also  shaken 
to  pieces.  The  shot  itself  was  broken  in  pieces,  and  the 
fragments  cut  the  chain-cable  in  two  places.  With 
charges  of  8  lbs.  the  32-pounder  shot  penetrated  to 
depths  varying  from  22  to  48  inches. 

Two  32-pounder  shot  fired  singly  with  charges  of 
10  lbs.  11  oz.,  entered  at  the  same  place  so  as  to  render 
it  impossible  to  distinguish  their  separate  effects ;  toge- 
ther, after  penetrating  through  the  ship's  side  in  firm 
wood,  they  shattered  a  sound  wooden  knee  :  they  then 
passed  across  the  deck,  cutting  down  a  wooden  stanchion 
6  feet  long  and  8  inches  square  under  the  beam ;  this 
thev  shattered  in  pieces,  causing  many  spUnters,  six  of 
which  were  very  large,  and  one  of  them  swept  the  deck 
as  far  as  the  pumps.  One  of  the  two  shot  penetrated 
its  own  depth  in  sound  wood  on  the  opposite  side  of  the 
ship,  and  there  stuck ;  the  other  struck  and  splintered  a 
port  on  the  opposite  side,  after  which  it  rebounded 
against  the  side  which  it  first  entered. 

A  68-pounder  shot  (sohd),  with  a  charge  of  10  lbs., 
penetrated  diagonally  through  an  oak  chock  of  sound 
wood,  which  it  shattered  to  pieces,  flattening  a  large 
iron  bolt ;  from  thence  it  passed  into  the  ship  s  side  in 
good  wood,  making  a  total  penetration  of  46  mches. 

159.  Many  hollow  shot  were  fired  with  remarkable 
effects  from  68-pounder  guns,  making  penetrations 
which  varied  from  25  to  56  inches.  One  of  these,  with 
a  charge  of  8  lbs.,  penetrated  the  side  of  the  hulk, 
passing  through  28  inches  of  ffood  wood,  tore  out  the 
iron  hook  which  holds  the  port-ninge,  and  fractured  the 
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side  of  the  port,  driving  the  splinters  about  the 
It  rent  away  the  end  of  a  beam,  grazed  the  deck, 
if^  through  two  planks,  and  cutting  down  a 
lion  8  inches  square,  making  several  large  splin- 
it  then  struck  against  the  opposite  side  of  the  ship, 
s\hence  it  rebounded  against  that  which  it  entered.* 
How  shot  from  a  68-pounder  carronade,  with  a 
e  of  5  lbs.  8  oz.,  penetrated  to  depths  varying  i 
28  to  31  inches.  One  of  these  pierced  through 
lip  8  side  (24  inches)  just  above  the  water-Une,  in 
r)od,  and  then  passed  through  the  ceiling  in  the 
(7  inches  thick),  consisting  of  very  strong  wood, 
ring  it  considerably. 

.  In  1848  some  experiments  were  made  to  try  the 
ation  of  shot  into  water,  when  fired  with  small 
of  depression  towards  its  surface.  In  these  expe- 
ls three  targets  were  placed  vertically  in  the  water, 
asunder,  the  nearest  being  about  37  yards  from 
outh  of  a  gun,  which  was  a  32-pounder,  and 
d  with  10  lbs.  of  powder. 

?n  the  gun  was  depressed  7  degrees,  the  shot 

the  first  target  at  the  water's  edge,  and,  passing 

li  it,  rose  from  thence  and  pierced  the  other  tar- 

the  heights  of  12  and  18  inches  above  the  water. 

the  water  having  risen  2  feet,  the  gun,  charged 

re,  was  fired,  when  the  shot  striking  the  water 

et  short  of  the  nearest  target,  rose  and  passed 

1   the  three  targets  successively :  the  first  at  6 

from   the  water,  and  the  otners    successively 

The  same  gun  being  fired  with  a  depression  of 

?s,  the  shot  passed  through  the  first  target  under 

prazed  4  feet,  and  reboimded  from  the  second 

2;iin  'was  fired  once  with  a  depression  of  9  de- 
hen  the  shot  did  not  come  up  again.    It  passed 

vardSy  with  heavy  f^OB,  a  charge  of  one  quarter  of  the  weight  of 

wavs   be  med;  at  500  yards  the  charge  may  he  reduced  to  one- 

ift'ithin  400  yards,  two  shot  at  once  may  he  used  with  ad  van- 
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through  the  first  target  at  2  feet  under  water,  and, 
grazing  along  the  mud,  rebounded  from  the  second 
target,  having  entirely  lost  its  force.  With  a  depres- 
sion of  7  degrees,  the  shot  being  fired  into  the  water 
where  it  was  1  foot  deep,  rose,  after  grazing  about  8 
feet  along  the  mud,  and  at  length  fell  at  the  distance  of 
400  yards.  Being  fired  with  the  same  depression  into 
water  2  feet  deep,  the  shot  did  not  reach  the  mud,  but 
immediately  rose,  and  finally  fell  about  600  yards  oflF. 

161.  In  order  to  ascertain  if  shot  reflected  from  water 
would  damage  a  ship,  shots  from  a  32-pounder  gun, 
with  a  charge  of  10  lbs.  and  a  depression  equal  to  7 
degrees,  were  fired  from  a  lump  alongside  of  the  Levia- 
than, and  the  following  are  some  of  the  efiects  pro- 
duced : — At  the  distance  of  16  yards,  the  shot  struck 
the  water  at  4  feet  from  the  ship's  side,  and  in  one 
experiment  it  lodged  in  the  cutwater ;  in  another  it 
indented  the  ship's  side,  and  in  both  cases  it  struck  at 
18  inches  below  the  water-line.  At  the  distance  of  36 
yards,  with  a  depression  of  5  degrees,  the  shot  struck 
the  water  at  distances  from  the  ship's  side  varying  from 

2  to  15  feet ;  and  ricocheting,  entered  the  ship  at  dis- 
tances above  the  water  line  varying  from  2  inches  to 

3  feet. 

In  consequence  of  the  loss  of  force  which  the  balls,  in 
all  these  experiments,  sustained  by  striking  the  water, 
it  has  been  mferred  that,  if  a  shot  be  fired  with  such  a 
depression  as  a  ship's  gun  will  bear,  it  will  not  pene- 
trate into  water  more  than  2  feet;  and  consequently 
that  it  wrill  be  impossible  to  injure  a  ship  by  firing  at 
her  under  water.  The  correctness  of  this  inference  we 
must  however  be  permitted  to  doubt  till  further  experi- 
ments have  been  made.  It  is  highly  probable  that 
conoidal  shot  would  penetrate  to  a  certain  depth  into 
the  water,  and  strike  the  ship  below  the  water  fine. 

162.  From  the  tables  of  ricochet  practice  made  on 
board  the  "  Excellent"  in  1838,  agamst  the  "  Prince 
George"  hulk,  at  the  distance  of  1200  yards,  the  follow- 
ing particulars  are  extracted : — A  shot  fired   from  a 
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32-pounder  at  an  elevation  of  half  a  degree,  with  a 
charge  of  10  lbs,  11  oz.,  penetrated,  after  one  graze 
from  the  water,  the  after  port-timber  of  one  of  the 
ports,  to  the  depth  of  28  inches  in  very  good  wood, 
shattered  the  head  of  the  rider,  started  the  plank  be- 
tween the  ports,  and  passed  over  to  the  opposite  side, 
where  it  penetrated  to  the  depth  of  10  incnes.  This 
shot  also  broke  the  beam-clamp,  a  piece  of  good  wood 
6  inches  thick. 

A  68-pounder  hollow  shot,  with  a  charge  of  12  lbs. 
and  an  elevation  of  half  a  degree,  after  five  grazes 
struck  a  chock  of  solid  wood  4  feet  8  inches  thick  imder 
the  fender,  and  shattered  it  in  pieces.  It  struck  also  a 
large  iron  bolt,  which  it  flattened.  Another,  with  a 
charge  of  10  lbs.  and  an  elevation  of  1  degree,  after 
two  grazes  penetrated  the  ship's  side  diagonally  (34 
inches),  in  tolerably  good  wood,  below  the  chocks,  and 
lodged  behind  a  cluster  of  iron  knees  on  the  orlop- 
deck,  which  were  shaken  considerably.  The  planking 
on  the  outside  of  the  ship  was  also  started.  A  third, 
after  two  grazes,  struck  a  chock  used  for  the  sheers, 
tearing  oflf  a  piece  6  feet  long,  1  foot  deep,  and  24  feet 
broad.  It  then  penetrated  11  inches  deep  in  the  ship's 
side,  in  bad  wood. 

A  68-pounder  shot,  with  a  charge  of  8  lbs.  and  an 
elevation  of  1  degree,  after  two  bounds,  penetrated  to 
the  depth  of  24  inches,  close  to  the  side  of  a  port  just 
above  the  lower  port-siU,  in  bad  wood,  started  the  inside 
planking,  and  tore  oflF  a  piece  which  splintered.  One 
of  the  splinters,  a  very  large  one,  was  thrown  beyond 
the  mam-hatchway  to  the  opposite  side  of  the  deck. 
The  shot  having  crossed  the  deck,  struck  a  comer  of  the 
main-hatchway  combings,  and  tore  out  a  large  piece  on 
each  side,  desteoying  the  use  of  the  combings,  ft  struck 
a  winch-handle  which  was  lying  on  the  deck,  and  drove 
one  end  of  it  through  a  port-scuttle.  After  striking  the 
combings,  the  shot  grazed  a  beam  and  fell  on  the  deck. 
Another  shot,  with  a  charge  of  7  lbs.  and  an  elevation 
of  1  degree,  after  three  bounds,  penetrated  through  the 
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ship's  Side  diagonally  (29  inches),  shattered  the  ceiling, 
and  made  several  splinters. 

A  hollow  shot  from  a  68-pounder  carronade,  with  a 
charge  of  5  lbs.  8  oz.  and  an  elevation  of  4  degrees, 
after  one  bound,  struck  the  upper  surface  of  a  bulwark, 
and  went  overboard. 

Ricochet  practice  is  now  much  better  understood 
than  formerly,  and  is  daily  becoming  more  important 
in  the  service.  When  made  with  large  ordnance  it  is 
susceptible  of  great  accuracy  on  level  ground,  or  on  the 
surface  of  smooth  water. 

163.  In  1838  experiments  were  made  at  Gavre  with 
two  sohd  balls  fired  at  once  a^inst  a  butt  of  oak  timber, 
in  order  to  determine  the  different  penetrations  of  the 
shot,  and  the  distances  between  their  centres  at  different 
distances  from  the  piece.  The  diameter  of  each  shot 
was  6'283  inches  (English),  and  its  weight  33  lbs.  4*6  oz. 
Three  different  natures  of  ordnance  were  used  :  a  long 
30-pounder  (French^  gun,  a  canon-obusier  of  30,  jand  a 
30-pounder  (French)  carronade.  One  ball  was  in  con- 
tact with  the  charge,  and  the  other  in  contact  with  the 
former.  In  the  carronade,  a  grummet  wad  was  placed 
over  the  shot  which  was  farthest  from  the  charge,  but 
in  the  other  pieces  a  junk  wad.  The  following  tables 
exhibit  the  results : — 


Table  I. 

Nature 

Charge. 

Initial  Velocity. 

Velocity  at  Striking. 

Penetration. 

of 
Ordnance. 

BaU 
nearest 

the 
Chaige. 

Ball 
fhribest 
firom  the 
Charge. 

BaU 
nearest 

the 
Chaige. 

BaU 
farthest 
from  the 
Chaige. 

Ball 
nearest 

the 
C%arge. 

Ball 

farthest 

fkomtbe 

Ghaige. 

Long  30  pr. . 
Canoii-obu8ier\ 

of  30  .     J 
SO-pr.  Carro-^ 

nade    .      ./ 

lb.    oz. 
8    4.3 

4     6-4 
3    8.4 

ft.  per  sec 
938 

761 
727 

ft.  per  sec 
1194 

958 
856 

ft.  per  sec. 
889 

718 
689 

ft.  per  sec. 
1129 

905 
810 

Inches. 
29.61 

21.06 
19.68 

Inches. 
42-12 

30.51 
25.59 
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Table  II. 


LoogaHv. 

GuMmObnaierofao. 

30-pr.  Canxxuule. 

UMwa 

Cfaarce8Ua.4.aoi. 

Gliaice4UM.4.4ox. 

ChazgeSttw.  8.4  01. 

•rib* 

Dfataaoea  between  tht 

BMC 

GCBtTM. 

Centres. 

Centres. 

1  HortBooUl. 

■        ^ 
VertkaL 

Horiiacital. 

■  —  -^ 
Yertioa. 

Horisontel. 

Vertical. 

Tante. 

ft.       to. 

ft.      in. 

ft.       in. 

ft.        in. 

ft.         in. 

ft.        in. 

W 

1       0.2 

0     8.3 

0       8.6 

0      7.9 

0       5.9 

1       3.7 

l"d 

1     11.2 

1     7.3 

2       3.5 

2       0. 

0     11.8 

1       5.7 

K4 

2       0.8 

4     0.4 

1       7.7 

2       9.8 

1       5.7 

2       5.9 

J19 

3       1.4 

4     6.3 

4       7.9 

6      3.6 

3       6.9 

2       1.6 

274 

2       4.3 

9    3. 

4      0. 

6      6.3 

5      0.6 

2     11.4 

l^^ 

4       8.6 

9    4.6 

4      3.6 

5      6.5 

7       6.5 

4      4.7 

.J<1 

'5      3.4     11     0.2    - 

4    11.4 

10     10.7 

. 

4a7 

6       8. 

1 

13     8.9 

9       8.5 

11       6.4 

From  all  these  experiments,  it  is  evident  that  the  ball 
which  was  in  contact  with  the  charge  had  the  least 
velcxrity  and  the  least  penetrating  power  (see  Art.  101)» 
It  ii<  further  remarkable  that,  at  distances  beyond  200 
yards,  the  vertical  dispersion  greatly  exceeds  the  hori- 
zi^ntal  dispersion. 

1G4.  In  the  summer  of  1835  some  experiments  were 
carried  on  at  Metz,  in  order  to  ascertain  the  effects  of 
cannon-fikot  on  plates  of  forged  iron,  carefully  manufac- 
tun^J  by  rolling ;  and  the  following  account  of  them  is 
eitracted  from  the  Memorial  d* Artillerie^  No.  5,  page 
3r>l.  The  dimensions  and  weights  are  given  in  English 
denominations : — 

No.  1  plate  was  48.8  inches  long,  18.4  inches  wide, 
1.44  inches  thick,  and  weighed  343  lbs.  No.  2  plate 
waf$  40  inches  long,  16  inches  wide,  1.72  inches  tnick, 
aud  weighed  220  lbs.  No.  3  plate  was  62.4  inches 
I'H^,  18  inches  wide,  3.08  inches  thick,  and  weighed 
O'*!  Ili8.  The  shot  were  fired  from  12-pounder  and 
24*pounder  guns  (French),  which  were  placed  at  the 
distance  of  66 1  feet  from  the  plates. 

From  the  12-pounder  gun,  with  a  charge  equal  to 
2  oz.  and  a  velocity  equal  to  340  feet  per  second,  im- 
pn^oua  from  0.16  inch  to  0.2  inch  were  made  in  No.  1 
aul  X<n  2  plates.  The  shot  was  unaltered  in  form,  and 
rtioonded  back  to  a  distance  of  117  feet.    From  the 
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24-pcmnder  gun,  charge  8.8  oz.,  and  a  velocity  of  463  feet, 
the  shot  produced  a  crack  in  the  rear  face  of  No.  2  plate ; 
with  a  charge  of  1.1  lb.,  and  a  velocity  of  633  feet,  the  shot 
completely  pierced  No.  1  plate,  and  detached  a  fragment. 
From  the  12-pounder  gun,  charge  1.1  lb.,  velocity 
866  feet,  the  fire  being  directed  against  No.  1  plate, 
also  with  a  charge  equal  to  2.2  lbs.,  and  velocity  1216 
feet,  the  fire  being  directed  against  No.  3  plate,  the  shot 
did  not  pass  through,  but  produced  deep  impressions 
and  cracks  towards  the  bottom  of  the  indentation.  The 
shot, were  broken,  and  the  plates  were  brought  to  a  heat 
which  produced  a  deep  blue  colour  at  the  places  of 
fracture.  From  the  24-pounder  gun,  charge  4.4  lbs., 
and  velocity  1266  feet,  the  shot  did  not  pierce  No.  3 
plate,  but  produced  cracks  diverging  from  the  centre  of 
the  impression ;  but  with  a  charge  equal  to  6.6  lbs., 
and  velocity  1500  feet,  the  shot  perforated  No,  3  plate, 
carrying  out  a  portion  correspondinff  nearly  to  its  own 
diameter.  With  charges  above  4.4  lbs.,  the  shot  passed 
completely  through  No.  1  and  No.  2  plates,  and  the 
diameters  of  the  holes  were  found  to  approach  that  of 
the  shot  in  proportion  as  the  velocity  of  the  latter  was 
greater.  In  one  case  the  hole  appeared  as  if  punched 
in  a  form  very  nearly  circular/ 


*  This  warrants  tlie  condemnation  pronounced  by  high  authority  on  iron 
steamers  in  France  : — "  De  tons  les  navires  a  vapeur,  les  plus  impropres  k  la 
guerre  sont  ceux  en  fer." — (Les  Principes  et  V  Organisation  cU  la  Marine  de 
Guerre,  par  lo  G^n^ral  Du  feourg,  ancien  officier  de  la  Marine,  p.  313,  Paris, 
1849.)  The  French  were  the  first  to  propose  the  introduction  of  the  use  of 
iron  in  the  formation  of  steam-vessels  armed  with  "  2a  nouvelle  arme,^  the 
canon-obusier.  Colonel  Paixhans  entertained  an  opinion  that  such  vessels 
might  thus  be  made  shell-proof,  and  accordingly  propounded  this  in  his  work 
{NouveUe  Force  Maritime^  page  7),  in  which  it  is  announced  that  the  sieam- 
vessels  so  armed  and  fitted  were  to  be  made  proof  against  artillery  by  being 
cuirass^  en  fer  I  This  propositiMi  was  taken  into  consideration  oy  the 
Comity  Consultatif  de  la  Marine,  to  which  the  whole  of  the  project  was 
referred,  for  a  Report;  and  seriously  entertained  and  discussed  by  them 
(see  section  No.  19,  pp.  92  et  seq.  in  the  work  just  quoted) ;  and  this  it  was 
that  led  to  the  construction  of  iron  steamers  in  our  naval  service.  The  pro- 
position of  rendering  ships  impenetrable  to  shot,  in  this  or  any  other  manner, 
was  found  to  be  impracticable  by  any  means  available  in  ship-building.  The 
French  soon  afterwards  came  to  the  conclusion  tiiat,  of  all  vessels  that  can  be 
constructed,  those  made  of  iron  are  the  most  improper  for  war ;  and  they  have 
long  since  desisted  from  any  attempts  to  introduce  iron  vessels  into  their  naval 
service. 
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165.  From  the  experiments  made  at  Metz  in  1834, 
it  appears  that  masses  of  cast-iron  above  1  yard  square 
and  13  inches  thick,  do  not  resist  the  shock  of  balls 
fired  against  them  with  even  moderate  velocities,  having 
been  fractured  not  only  at  the  point  of  contact,  but  also 
at  points  considerably  distant  from  thence.  It  was  found 
also  that  the  sides  of  a  traversing  gun-carriage  of  iron, 
whose  dimensions  exceeded  those  of  any  carriage  which 
can  be  employed  on  service,  were  broken  by  an  8-pounder 
ball,  having  a  velocity  of  492  feet,  which  proves  that 
carriages  of  this  nature  would,  if  struck,  be  rendered 
imservioeable ;  and  that  a  colhsion  which,  with  a 
wooden  carriage,  would  have  damaged  only  an  accessory 
part,  without  requiring  its  being  replaced,  woxzld,  with 
a  cast-iron  carriage,  have  a  more  fatal  effect.  Not  only 
is  the  object  struck  destroyed  in  a  short  time,  but  the 
fragments  scattered  in  different  directions  are  highly 
dangerous. 

166.  In  August,  1840,  some  experiments  were  made 
at  Woolwich,  in  order  to  determine  the  effects  of  shot 
upon  an  iron  target  lined  with  a  composition  of  caout- 
chouc and  cork,  the  invention  of  Lieut.  Walker  of  the 
Royal  Marines.  The  thickness  of  the  iron  was  f  inch, 
and  of  the  composition  9  inches.  The  gun  was  a 
32-pounder,  and  -^^as  placed  at  the  distance  of  40  yards 
from  the  target. 

With  a  charge  equal  to  i  lb.  of  powder  the  shot 
rebounded,  makmg  only  a  small  indentation ;  but  with 
a  charge  equal  to  |  lb.  the  shot  penetrated  the  iron  and 
lodged  in  the  composition :  had  the  shot  been  heated, 
the  composition  would  have  been  set  on  fire,  when  by 
no  immediate  possibility  could  the  shot  have  been  taken 
out,  so  that  the  consequences  might  have  been  fatal. 
With  a  charge  of  1  lb.  the  shot  passed  through  both  the 
iron  and  the  composition,  producing  a  clean,  round  hole, 
the  disk  which  was  struct  out  being  nearly  a  circle ; 
and  with  a  charge  of  10  lbs.  there  was  formed  a  clean 
hole,  but  the  firagments  struck  out  were  very  numerous, 
small,  and  jagged. 

The  target  was  then  turned  so  as  to  present  to  the 
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gun  the  face  armed  with  the  composition ;  when,  with 
a  charge  of  1  lb.,  there  was  formed  an  irregular  fracture 
13  inches  long;  and,  with  a  charge  of  10  lbs.,  the 
target  was  pierced  and  greatly  torn,  the  mean  diameter 
of  the  perforation  being  18  or  19  inches.  It  does  not 
appear,  therefore,  that  any  advantage  would  be  gained 
by  thus  lining  or  covering  the  sides  of  an  iron  vessel. 

167.  In  1840  a  series  of  experiments  were  also 
carried  on  at  Gavre,  in  France,  with  grape-shot,  con- 
sisting of  10  balls  of  4  lbs.  each,  disposed  in  two  layers 
between  two  plates  of  wrought  iron,  through  which 
passed  a  central  stem ;  the  balls  were  confined  laterally 
by  three  iron  hoops,  one  above  another,  and  the  upper 
plate  was  kept  close  over  the  balls  by  means  of  a  screw. 
The  grape,  which  was  fired  from  a  canon-obusier  of  80, 
with  and  without  a  wooden  bottom,  weighed  in  the 
former  case  72  lbs.  12  oz.,  and  in  the  latter  67  lbs.  12  oz. 
And  the  following  is  a  table  exhibiting  the  dispersions 
of  the  balls  at  different  distances  from  the  gun : — 


DisUuce 

Onpe  with  Wooden  Bottoms. 

Grape  without  Wooden  Bottoms. 

in 

DtaperaJ 

on  in  Feet  and  Inches. 

Dispenion  in  Feet  and  Inches. 

Taixls. 

HorisontaL 

YerUcal. 

Mean. 

HoriioDtal. 

Vertical. 

Mean. 

109 
164 
219 
274 
328 

ft.    In. 
3     2 
11     9 
15     1 
18     0 
22  11 

ft.    In. 
9     7 
13     6 
15     4 
18     6 
28     6 

ft.      in. 

6     4.5 
12     7.5 
15     2.5 
18     3. 
25     8.5 

ft.    hi. 
6     4 
12     7 
16     0 
19     7 
26     7 

ft.    hi. 

7     7 
11     7 
18     1 
21     4 
29     3 

ft.      in. 
6     11.5 
12       1. 

17       0.5 
20       5.5 
27     11. 

From  the  experiments  alluded  to,  it  may  be  deduced 
that  the  mean  deviation,  at  the  distance  of  1  yard  from 
the  gun,  is — 


For  grape-shot  with  wooden  bottoms 
For      ditto 


.    0.96  inches, 
without  ditto 1.04 


>9 


From  experiments  made  on  grape-shot,  the  balls  being 
contained  in  a  canvass  bag  as  usual,  when  fired  from 
the  same  nature  of  ordnance,  the  mean  dispersion,  at 
1  yard  from  the  gun,  was  foimd  to  be  0.94  inches.  An 
iron  plate  in  front  of  the  ball  causes,  therefore,  the  dis- 
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persion  to  be  greater  than  it  would  be  without  such 
plate.  A  wooden  bottom  causes  a  diminution  of  the 
dispersion :  but  such  bottoms  are  very  liable  to  be 
broken  to  pieces  in  the  gun,  by  which  the  dispersion  of 
the  balls  is  rendered  irregular. 

On  the  whole,  however,  grape-shot  confined  between 
iron  plates  appears  to  offer  no  advantages  over  that 
which  is  in  canvass,  and  at  sea  the  hoops  would  soon  be 
corroded  by  rust. 

The  mean  dispersions  of  grape  shot  from  a  canon- 
obusier  of  80,  at  a  distance  of  109  yards,  are  as  follow  : — 
A  grape-shot,  consisting  of  48  balls,  each  1.85  inch 
diameter,  13  feet  4.5  inches.  A  grape-shot  consisting 
of  10  balls,  each  3.199  inch  diameter,  7  feet  9.6  inches; 
and  a  grape-shot,  consisting  of  6  balls,  each  4.798  inches 
diameter,  7  feet  9.2  inches.  To  the  extent  of  437  yards 
the  dispersions  were  proportional  to  the  distances  from 
the  piece  of  ordnance. 

Grape,  consisting  of  48  balls,  each  1.85  inches  in 
diameter,  were  fired  from  a  canon-obusier  of  80,  with  a 
charge  of  8  lbs.  13  oz.,  the  balls  being  disposed  in  three 
layers,  and  mounted  on  a  wooden  bottom  of  a  conical 
form,  and  the  whole  weighing  47  lbs.  9  oz.,  when  the 
mean  dispersion  at  1  yard  from  the  gun'  was  1.9  inch  ; 
the  greatness  of  the  dispersion  would  not  permit  such 
shot  to  be  fired  at  a  greater  distance  from  the  butt  than 
219  yards.  By  applying  a  wrought- iron  plate,  instead 
of  the  wooden  bottom,  the  mean  dispersion  at  1  yard 
was  1.6  inches. 

Grape,  consisting  of  64  balls  of  the  above  size,  with 
a  wrought-iron  plate,  were  fired  from  the  same  nature 
of  ordnance,  and  with  the  above  charge,  when  the  mean 
dispersion  at  1  yard  was  1,75  inch.  It  is  evident, 
.therefore,  that  the  dispersion  increases  when  the  num- 
ber of  balls  is  increased. 

In  1837  a  number  of  experiments  were  made  at 
Gavre,  with  different  natures  of  ordnance,  on  the  pene- 
tration into  oak  of  balls  constituting  grape  or  case-shot, 
the  guns  being  at  544  yards  from  the  butt;  and  the 
following  is  a  Table  of  the  results : — 
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Velocity 

Initial 

at  the 

Mean 

Nature  of  Ordnaaoe. 

NatareofShot. 

Cihaige. 

Velo- 

inataat 

Penetra- 

city. 

of 

tion. 

Impact. 

Iba.     OS. 

Feet. 

Feet. 

iDcbea. 

Canon-Obosier  of  3ol 

ISbaUs,  2.1inchaiiiin.    . 
120  balls,  1.05    ditto.      • 

4    6.4 
4    6.4 

764 
758 

715 
666 

7.56 
3.35 

Canon-Obwier  of  80 

48baU8,1.85    ditto  •      . 

8  13. 

924 

854 

8.5 

Long  30-pr.  (Fr.)    • 

15ballB,  2.1      ditto  .     . 

8    1.5 

886 

830 

9.61 

Canon-Obuaier  of  80 

10ballB(4Uv.)3.199do. 

8  13. 

924 

882 

14.8 

Long  30-pr.  (Fr.)    . 

120  balU,  1*05    ditto.     . 

8     1.5 

945 

830 

4.76 

168.  When  a  cluster  of  grape  and  one  round-shot  are 
fired  at  the  same  time  from  one  piece  of  ordnance,  it  is 
found  that  if  the  grape  is  placed  in  contact  with  the 
charge,  the  ball  being  beyond  it,  the  plate  of  the  grape 
is  often  fractured,  and  when  not  broken  in  pieces,  it 
takes  a  figure  decidedly  curved  with  the  convexity 
towards  the  round  shot;  the  balls  of  grape  are  fi:^ 
quently  broken  bv  their  mutual  percussions,  and  the 
stem  is  either  broken  or  forced  out  of  its  place.  The 
like  effects  are  produced,  but  in  a  much  less  degree, 
when  the  shot  is  placed  in  contact  with  the  charge,  the 
grape  being  beyond.  It  was  ascertained  from  experi- 
ments made  at  Gavre  in  1838  that,  when  the  grape  was 
in  contact  with  the  charge,  the  dispersion  of  the  balls 
was  twice  as  great  as  when  the  round-shot  was  in  such 
contact.  It  follows  that  the  dispersion  of  grape-shot  is 
diminished  by  augmenting  the  thickness  of  the  plate ; 
and  it  is  found  that  vnth  the  same  piece  of  ordnance  the 
dispersion  of  ffrape-shot  is  nearly  proportional  to  the 
number  of  balls  which  compose  the  cluster.  Also,  the 
dispersion  is  smaller  in  proportion  as  the  piece  of  ord- 
nance  is  longer. 

169.  The  effect  produced  by  shot  when  fired  against 
iron  steamers  was  remarkably  exemplified  on  the 
"  Lizard"  during  the  operations  which  took  place  in  the 
Parand  in  1846,  when  it  was  found  that,  on  being 
struck,  the  plates  of  the  ship  bulged,  and  the  perfora- 
tions were  so  irregular  and  jagged  that,  for  the  purpose 
of  stopping  them,  the  common  plugs  were  quite  useless. 
This  circumstance  suggested  the  expedient  of  employing 
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what  has  been  called  a  parasol  plug^  which  consists  of 
an  iron  bolt  furnished  with  arms  of  the  same  metal  and 
covered  with  thick  canvass  well  tarred.  On  being 
thrust  through  the  shot-hole,  and  then  forcibly  drawn 
back,  the  head  expanded,  and  thus,  the  aperture  being 
covered,  the  leak  was  closed.  In  consequence  also  of 
the  ship  being  struck,  the  spHnters  and  rivets  detached 
by  the  shot  new  about  hke  grape,  and  nearly  all  the 
men  killed  and  wounded  suffered  from  this  cause. 
Grape-shot  fired  at  a  distance  of  200  yards  pierced  the 
side  ;  and  persons  present,  who  were  highly  capable  of 
judging,  concmrred  in  opinion  that  a  32-poimaer  shot 
would  have  gone  through  the  sides  of  three  or  four  iron 
steamers,  doing  damage  which  would  be  successively 
greater  in  those  more  remote  from  the  ship  first  struck, 
till  the  force  were  spent.  A  remarkable  circumstance 
is  said  to  have  happened  to  the  "  Alecto"  at  the  same 
time.  An  infantry  soldier  fired  his  ramrod  at  her, 
when,  like  a  dart,  it  went  point  foremost  quite  through 
the  nearest  side  of  the  funnel,  but  being  prevented  by 
the  button  from  passing  through  the  other  side,  it  fell 
down  in  the  interior. 

170.  In  the  years  1849-1851  some  experiments,  of 
which  notice  is  given  below,  were  carried  on  at  Ports- 
mouth under  the  direction  of  Captain,  now  Rear- Admiral, 
Chads,  C.B.,  in  order  to  try  the  effects  of  shot  in  and 
upon  iron  ships ;  and  a  distinct  knowledge  of  all  the 
facts  established  by  these  trials  is  a  matter  of  such  im- 
mense importance,  that  the  author  thinks  it  necessary  to 
present  to  the  reader  a  summary  of  all  the  expe- 
riments that  have  been  made,  to  ascertain  exactly  the 
effects  of  shot  of  various  descriptions  on  plates  or  ribs  of 
iron. 

The  first  experiment,  made  on  the  6th  of  November, 
1849,  was  for  the  purpose  of  testing  the  resistance  of 
iron  plates  against  musketry,  canister,  and  grape  shot. 
Oak  planking  was  also  fired  at,  to  make  a  com- 
parison between  the  two  materials.  A  marine's  per- 
cussion musket  was  used  :  charge,  4i  drs. ;  distance,  40 
yards. 
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Skttlinch    }aU  passed  through. 

02^jtS'linch}*-«P-«^*'-"g'^- 
SttJinch   }  Both  musket  proof. 
Canister,  100  yards :  6  lbs.  charge. 

Sk5K'Lch)p-«^*i-«8^- 

SSS'iinch    }  Canister  proof. 

Grape,  200  yards  :  6  lbs.  charge. 
Iron  plates,  i  1 

„        {  \  All  passed  through. 

'^"ir'^'sS    }  AU  passed  through. 

„        6  inch       Generally  passed  through. 

Experiments  were  made  in  June,  1850,  against  two 
sections  of  the  "  Simoom,"  ■  -|  inch  thick,  placed  35  feet 
apart :  the  guns  and  charges  were  those  used  in  all 
steam-vessels. 

The  result  was,  that  two  or  three  shot,  or  sometimes 
even  a  single  one  striking  near  the  water-line  of  an 
iron  vessel,  must  endanger  the  ship. 

Another  most  serious  evil  is,  that  the  shot  breaks,  on 
striking,  into  innumerable  pieces,  which  pass  into  the 
ship  with  such  force  as  to  range  afterwards  to  a  distance 
of  400  or  500  yards ;  hence  the  eflfect  on  men  at  their 
quarters  would  be  more  destructive  than  canister  shot, 
supposing  them  to  pass  through  a  ship's  side,  as  when 
the  plates  are  only  f  inch  thick. 

Rear- Admiral  Chads  stated,  in  a  letter  to  the  author, 
that  out  of  seventeen  32-pounder  shot  which  struck  the 
iron  butts  at  the  distance  of  450  yards,  with  charges 
varying  from  2i  to  10  lbs.,  sixteen  were  shivered  to 
pieces  on  passing  through  the  first  side,  and  became  a 
cloud  of  langrage  too  numerous  to  be  counted. 

Experiments  were  further  made  on  the  11th  oiJuly, 
1850,  against  an  iron  section  similar  to  the  "  Simoom  ;** 
it  was  filled  in  and  made  solid,  with  54-inch  oak  timber 


*  This  ship  Is  clinker-built ;  and  its  sides  are  thicker  than  those  of  any 
other  iron  vessel  in  the  navy. 
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Kftwi«en  the  iron  ribs,  and  4^inch  oak  planking  al)ove 
tl>e  waterwavR,  which  were  1  foot  thick^  and  with  3-inch 
fir  alK>ve  the  port  sills  ;  these  were  strongly  secured  to 
thf  iron  plates  by  bolts. 

The  n«ults  were  as  follow  : — 

The  holes  made  by  the  shot  were  not  so  irregular  as 
<»n  the  former  occasion,  but  as  clear  and  open.  All  parts 
of  tlie  sliot  pnivHMl  right  through  the  iron  and  timber, 
an^l  then  fi|>lit  and  spread  abroad  with  considerable 
velfic-ity  ;  parts  of  the  iron  plates,  and  a  few  very  small 
liif'vt'fi  of  Hiiot,  were  sometimes  retained  in  the  timl)er. 

With  low  charges  the  shot  did  not  split  into  so  many 
pitTfti  as  U?fore. 

With  hi^rh  charges  the  splinters  from  the  shot  were 
an  numeruus  and  as  severe  as  before,  with  the  addition, 
in  thin  and  the  former  cani',  of  the  evil  to  which  other 
v*-***-!!!  are  subject — that  of  the  sj^linters  torn  from  the 
timU*ni, 

<^n  the  13th  of  August,  1850,  an  iron  section  similar 
%••  tin*  **  Sinuwim**  was  prepared  with  a  covering  of  fir 
pLink  on  the  outside,  of  the  thickness  of  2,  3,  and  4 
iiirh«^  in  different  tmrts. 

TIm»  n-Hult  of  tins  ex{)enment  was  similar  to  the  last, 
vhtf*n  tht*  wikmI  was  on  the  inside,  with  the  exception 
<»f  thf'  sTilintetii  from  the  wood. 

TIh*  hoK-s  made  l>y  the  shot  were  regular,  of  the  full 
M7>*  of  th<*  shot^  and  o])en. 

Ev«.TT  shot  ii|)lit  on  piiSKing  through  ;  those  Iwtween 
tli^  rilm  into  a  few  pieces  only;  those  that  struck  on 
th«*  rilM  into  a  gn^at  numl)er ;  in  IxAh  oim^h,  when  com- 
I'irKfl  with  the  splintrrs  of  the  iron  side,  the  effect  must 
pr»>v«»  highly  destructive. 

A  fT>m|ianf»m  as  to  the  effect  of  shot  on  iron  and 
timU-r  mas  made  by  firing  H-inch  hollow  shot,  and 
32«lb.  solid  shot,  at  a  butt  built  for  exi>erimental  shell- 
firing,  with  timlxT  having  6-inch  plank  on  the  ontside, 
and  4«inrh  within  ;  the  rusult  was,  that  the  splinters 
frrjcn  tlie  wood  were  trifling  when  com|mriHl  witli  ilum} 
frricn  tlie  iron. 

Agaiiif  experiments  were  made  on  the  10th  Octobcri 
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1850,  against  an  iron  section  Bimilar  to  the  "  Simoom," 
lined  on  the  inside  with  a  composition  called  hy  Mr. 
Walters,  the  inventor,  kamptulicon  ;  the  result  was  the 
same  as  the  former  trials  when  lined  with  wood.  It 
neither  prevented  the  shot  from  breaking  into  numerous 
email  pieces,  nor  did  the  hole  close  up,  as  was  antici- 
pated, after  the  shot  had  passed  througn, 

171.  Experiments  were  made  on  the  5th  Jidy,  1851, 
at  a  butt  constructed  with  oak  and  fir  uprights,  to 
represent  the  'timbers  of  a  ship ;  one  half  covered  with 
Iths,  and  the  other  half  with  iths  sheet-iron. 

The  first  practice  was  with  the  iron  outside  (Fig.  3)  : 
32-lb.  solid  shot,  and  8-iiich  hollow  shot,  with  distant 
charges,  passed  through  the  |-ths  iron  without  sphtting. 


coDTictioD  to  tht  miad. 


In  firing  against  the  4ths  iron  plates,  two  of  the  shot, 
on  striking  a  double  part  where  there  was  a  joint,  split 
into  four  or  five  pieces,  but  not  in  so  destructive  a 
manner  as  on  the  former  occasiou  against  the  fths 
plates. 

Some  shot  that  passed  through  this  part  were  picked 
up  and  found  to  be  starred  or  cracked,  showing  that 
Tths  is  the  extreme  thickness  of  iron  which  should  be 
employed  in  constructing  iron  vessels,  in  order  to  pre- 
vent the  breaking  of  the  shot. 

The  shot  on  passing  through  the  4  plate  iron  made 
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clear,  clean  holes,  of  their  own  diameters,  without  rend- 
ing the  iron  further,  but  the  disc  struck  out  was  inva- 
riably broken  into  numerous  pieces.  Fig.  4  represents 
the  reverse  of  the  target,  and  exhibits  the  effects  on  the 
timbers. 

Fig.  4. 


The  butt  was  subsequently  turned,  so  as  to  represent 
the  off-side  (Fig.  4),  where  the  shot  would  stnke  the 
timbers  before  passing  through  the  iron ;  reduced 
charges  were  used  to  diminish  the  velocity  of  the  shot 
to  what  it  would  be  after  having  passed  through  the 
front  side. 

A  32-pounder  shot  passed  through  an  oak  timber, 
carrying  away  the  iron  at  the  back  in  a  fearful  manner, 
laying  open  a  space  of  19  inches  by  12,  and  curling 
the  iron  up  so  aa  to  preclude  the  possibility  of  stopping 
it  if  under  water. 

An  8-inch  shot  also*  struck  a  fir  timber,  with  almost 
a  similar  result ;  the  hole  was  2  feet  6  inches  by 
10  inches. 

On  the  11th  and  12th  of  August,  1851,  experiments 
were  made  the  particular  objects  of  which  were  to 
endeavour  to  diminish  or  obviate  the  destructive  effects 
produced  as  above  on  iron  plates  by  the  impacts  of 
shot,  and  to  prevent  the  shot  from  splitting  into  pieces. 
For  these  purposes  a  butt  was  constructed  to  represent 
a  section  of  the  "  Simoom,"  formed  of  iron  ribs  of  ^inch 
iron,  4j^  inches  wide,  and  11^  inches  apart,  instead  of 
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iron  plates  :  these  were  covered  with  5-incli  teak  plank- 
ing on  the  outside  and  2-inch  on  the  inside  (Figs.  5  and 
6).  The  breadth  of  the  5-inch  planking  was  lOJ  inches, 
and  of  the  2-inch,  9|  inches. 

This  butt,  10  feet  long  by  8  in  depth,  was  fixed 
between  piles  firmly  driven  at  the  distance  of  450  yards 
from  the  guns,  and  with  the  outside  face  towards 
them. 

No.  1.  Solid  shot,  32-pounder,  56  cwt.  gun,  10  pound 
charge. — Hit  direct  about  3  feet  from  the  centre  of  the 
butt,  making  an  open  hole  (1,  Fig.  5)  the  size  of  the 
shot  with  a  jagged  edge  through  the  5-incli  teak ;  it 
then  cut  directly  through  an  iron  rib,  carrj'ing  away 
V  inches  of  it ;  the  shot  then,  with  the  pieces  of  the  rib, 
passed  through  the  2-inch  teak  close  to  the  edge  of  a 
plank,  carrying  away  an  extent  of  3  feet  in  length  by 
li  in  height. 

Fig.  5. 


tsiL^ i I i t t f r     f     '. 

A  large  number  of  8plint«i-s  both  of  wood  and  iron 
were  found ;  tlie  iron  ones  ranging  from  200  'to  400 
yards  :  the  shot  passed  on  to  1300  or  1400  yards. 

No.  2.  Solid  shot,  32-pounder,  56  cwt.  gun,  10  pounds 
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cIiiiriT". — lilt  direct  9  inches  from  the  bottom  (Fig.  5), 
arnl  aUiut  the  middle  part  of  the  butt,  making  an  open 
h-»I«'  tl.c  hize  of  the  hhot  with  a  jcigj^ed  edge  through 
ll.««  «Vinch  teak ;  it  then  cut  tlirougli  the  back  of  an 
inm  rib,  airrying  away  10  inches  of  the  lower  part  of 
it  ;  th«*  shot  then,  with  the  pieces  of  the  rib,  mssed 
thri»u;rh  the  2-incli  teak  in  the  centre  of  a  plank,  ear- 
rkiiiu^  away  an  extent  of  3  feet  in  length  by  1  in  height, 
mhich  pniUibly  would  have  been  greater  but  that  the 
i*)i«»t  htrurk  HO  near  the  1  bottom  of  the  butt  and  centre 
of  a  plank. 

A  larp*  numlM?r  of  splinters  both  of  wood  and  iron 
m*n'  pHMluo-tl ;  tlie  iron  ones  ranging  from  200  to 
4^Mi  yanis :  the  shot  piisst^d  on  to  1500  or  1600  yards. 

Xo.  3.  Hollow  shot,  5G  lb*?.,  8-inch,  65  cwt.  gun. 
In  |«>iin<ls  charge. — Hit  from  ricochet  25  yards  short, 
at  .out  2  ft^'t  from  the  side  and  3  from  the  top  of  the 
btitt,  making  an  oihmi  hole  the  size  of  the  shot  with  a 
j.«;r.r»-*l  i-ilp»  thr(»ugh  the  5-inch  teak ;  it  then  cut 
«iir»H  tly  through  an  iron  rib,  canying  away  26  inches 
of  it ;  the  shot  then  with  the  pieci*s  of  tlie  rib  passed 
throu;rh  iIm*  2-iiirh  tfak  at  the  eilge  of  a  plank,  carry- 
in;:  a%%ay  an  extent  of  3  feet  in  lengtli  by  al)OUt  2  feet 
ill  b«ii:ht. 

A  hirg«'  iiuiuUt  of  s{)lintcrs  lx>th  of  wwhI  and  iron ; 
tK#-  iron  on«-s  ninging  from  200  to  400  yards;  the  shot 
I^Uif*'*!  on  to  13i)0  or  1400  yards. 

No.  4.  Hollow  hhot,  56*ll>s.,  8  inch  65  cwt.  gun, 
10  |piund«4  charg<». —  Hit  clirert,  alnait  3  feet  from  the 
o-ntn*  of  the  butt,  making  an  ojK'n  hole  the  size  of  the 
►h«»t  with  a  jag;:*'^!  Mp*  through  the  5-inch  teak  ;  it 
tht-n  nit  difc^tly  through  an  iron  rib,  canying  away 
**  iikIh-h  of  it ;  the  nhot  then  with  the  pie<vs  of  the  riu 
lAMfl-^l  through  the  2-inc*h  teak,  in  tne  (*<*ntre  of  a 
■Lnk,  rarrying  away  an  ext«»nt  of  3  feet  in  length 
iv  1  in  li«'ight. 
'  A  larc*'  numlier  of  st^linters  U>th  of  wocmI  and  inm ; 
t\^  iron  on«-s  ranging  from  200  to  400  yards;  the  shot 
I«iiM5il  on  to  1400  or  1500  yards. 

A   butt  of  tlie  same  description  reversed  was   then 
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used,  to  try  the  effect  of  shot  passing  off  the  opposdte 
side  of  a  ship  fitted  in  this  manner. 

For  thia  purpose  5  lbs.  charges  were  used  with  the 
8-inch,  and  4  Ihs.  with  the  32-ponnder  gun,  to  allow  for 
the  decreased  velocity  of  the  shot  after  having  passed 
through  the  first  side  with  a  10-pounds  charge. 

With  solid  shot,  32-pounder,  56  cwt.,  4-pounda 
charge. — Hit  direct  2  feet  fixjm  the  hottom  and  about 
the  middle  part  of  the  butt  (B,  Fig.  6),  making  an 
open  hole  the  size  of  the  shot  with  a  jagged  edge 
through  the  2-inch  teak ;  it  then  cut  directly  through 
an  iron  rib,  carrying  away  about  7  inches  of  it ;  the 
shot  then  with  the  pieces  of  the  rib  passed  through  the 
5-inch  teak  near  the  edge  of  a  plank,  making  an  open 
hole  12  inches  in  length  by  6  in  height,  but  the  wood 
much  splintered  to  3  feet  in  length  by  14  inches  in 
height. 

Fig.  6. 


_f L_ 


A  great  number  of  wooden  splinters,  but  not  many 
iron  ones  observed  ;   the  shot  passed  on  to  700  yards. 

Hollow  shot,  56  lbs.,  8  inch  65  cwt.  gun,  5-pouudB 
charge. — Hit  direct,  at  A,  Fig.  6,  about  2  feet  from 
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the  top,  in  the  centre  of  the  butt,  making  an  open  hole 
the  size  of  the  shot  with  a  jagged  edge  through  the 
2-inch  teak ;  it  then  cut  through  the  back  of  an  iron 
rib,  carrying  away  about  18  inches  of  the  upper  part  of 
it ;  the  shot  then,  with  the  pieces  of  the  rib,  passed 
through  the  6-inch  teak  in  the  centre  of  a  plank, 
making  an  open  hole  12  inches  long  by  9  inches  wide, 
but  the  wood  much  splintered  to  3  feet  in  length  by 
1  foot  in  height,  and  the  next  plank  above  half  broken 
through  in  the  centre. 

A  great  number  of  wooden  splinters,  and  some  of  iron, 
ranged  from  100  to  200  yards ;  the  shot  passed  on  to 
900  yards. 

The  holes  these  two  shots  made  on  passing  out,  it 
would  have  been  almost  impossible  to  have  stopped. 

Thus,  it  appears  that  the  destructive  eflfects  of  the 
impacts  of  shot  on  iron  cannot  be  prevented.  K  the 
iron  sides  are  of  the  thickness  required  to  give  adequate 
strength  to  the  ship  (+,  or  at  least  ♦  of  an  inch),  the 
shot  wiU  be  broken  by  the  impact ;  if  the  iron  plates 
be  thin  enough  to  let  the  snot  pass  into  the  ship 
without  breaking,  the  't^essel  will  be  deficient  in 
strength ;  the  shot  will  do  its  work,  particularly  in 
oblique  or  raking  fire,  more  effectively  than  its  gaUnters, 
and  in  passing  out,  make  apertures  more  difficult  to 
plug  or  stop  than  in  passing  in«  When  a  clean  hole  is 
made  by  a  shot  penefi^ting  an  iron  plate,  the  whole  of 
the  disc  struck  out  by  the  shot  is  broken  into  numerous 
small  pieces,  which  are  driven  into  the  ship  with  very 
destructive  effects ;  and  if  the  plate  be  so  thick  (viz. 
upwards  of  ♦  of  an  inch)  as  to  cause  the  shot  to  break  on 
striking,  the  fragments  will  nevertheless  pass  into  the 
ship  as  in  the  case  of  a  concussion  or  percussion  hori- 
zontal shell  (Arts.  257,  Note,  and  261),  and  so  produce  a 
terrific  compound  effect  by  the  fragments  of  both.  The 
author  has  now  before  him  a  heap  of  the  specimens 
of  both,  consisting  of  small,  ragged,  deadly  splinters, 
varying  in  weight  from  two  or  three  ounces  to  as  many 
pounds,  which  he  picked  up  in  experiments  he  wit- 
nessed.    Better  to  have  a  neat,  clean  hole   made  in 
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one's  body,  than  to  be  lacerated  by  the  cruel  and,  in 
most  cases,  incurable  wounds  produced  by  splinters 
detached  from  iron  sides.  The  expedient  of  combining 
wood  and  iron,  either  by  substituting  timber  for  the 
iron  ribs,  or  the  reverse — outside  planking  for  the  iron 
plates — makes  the  matter  worse.  The  pieces  of  ribs 
struck  off,  sometimes  of  great  length,  pass  on  with  the 
shot,  to  produce  more  extensive  ravages  elsewhere.* 

172:  From  what  has  been  stated,  it  cannot  be  denied 
that  iron  vessels,  however  convenient  and  advantageous 
in  other  respects,  are  utterly  unfit  for  purposes  of  war. 
This  opinion  haa  been  confirmed  by  the  decision  of  a 
mixed  committee  of  officers  of  the  naval  artillery  and 
engineers,  who  were  assembled  under  the  authoriW  of 
the  Admiralty  and  Board  of  Ordnance  to  consider  now 
far  it  might  be  possible  to  carry  into  effect  a  plan  for 
arming  the  Contract  Mail  Packet  Stfeamers,  and  to 
report  whether  or  not  the  terms  of  their  contract  have 
been  observed  by  the  several  companies  as  regards  the 
adaptation  of  their  vessels  for  war-purposes.  From 
this  category  the  committee  entirely  and  unanimously 


*  Descriptions  of  some  of  the  splinters  of  Iron  Plates,  Rirets,  and  Shot,  picked  np  in 
the  space  between  the  Targets  set  up  to  represent  a  section  of  an  iron  vessel.  The 
splinters  were  taken  promiscuously  from  innumerable  fingments  found  there  when  the 
&ing  ceased. 


Descriptlan. 

Greatest 
Dimension. 

Uut 
Dimeiuiaa.' 

Weight. 

Splinter  of  a  plate,  extremely  jagged  and  pointed 
Splinter  of  a  plate  near  a  rivet,  bent,  jagged,  and 

pointed. 

Splinter  of  a  plate  near  a  rivet 

Piece  of  a  rivet,  a  good  deal  flattened,  bent,  and 

jagged. 

Splinter  of  a  shot  much  jagged 

Splinter  of  a  plate  extremely  jagged  and  pointed 
Splinter  of  a  plate,  with  part  of  a  rivet  attached, 

of  very  irregular  shape,  pointed  and  jagged  in 
'  all  parts. 
Splinter  of  a  shot,  very  jagged,  and  two  of  the 

edges  sharp. 
The  larger  specimens  varied  from  3^,  4},  and 

6  ounces,  to  nearly  as  many  pounds;  all  of 

them  were  extremely  jagged,  pointed,  and,  in 

some  cases,  sharp  at  the  edges. 

Inches. 

I' 
i| 

u 

3 

ii 

InchM. 

1 
1 

Too  irre- 
gular to  be 
defined. 
Ditto 

Oonces. 
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n^yt-t  in*n  veHHeln.     Exclusive  of  these  they  found  that 

•I  the  fifty-three  vessels  belonging  to  the  Peninsular 

nii'l   (>ri(*ntal    and   the    West   India   Mail    Companies, 

•  \rht  only  (of  wo(xl)  were  cift|)al)le  of  being  effectually 
r.:ti-i|  t*)  n*<vive  an  armament  especially  directed  to  the 
'■*j«-«-t  tif  <lffi*n(x» ;  though  some  of  the  others  might  bo 
Uxxttl  to  wr\'e  as  anne<l  packets  or  armed  troop-ships. 
In  :ilni4»»t  i^verj'  case  it  was  considered  impracticable  to 
]i.%\v  a  pivot-gun  either  forward  or  abaft  on  account  of 
t'.t?  ^Iiarp  fi>nu  of  the  l)ow  and  the  great  rake  of  the 
^t»-ni.  in  put  the  vessels  in  a  eondition  to  caFry  and 
tiff  the  guns  assigned  to  them,  it  was  estimated  that 
tht^  <*x[»(*nM*  of  altenitions,  and  the  fittings  of  ports  with 
a  ni'i;r«izine  and  shell  room,  would  vary  from  600/. 
to  •*<Mi/. 

173.  It  IwH^omes  now  a  question  of  serious  import  to 
«b-«  !•!«•  whfther  inm  steamers  wliich  have  been  con- 
d*rnn«^l  as  shifis  of  war,  on  account  of  the  extensive 
1. 1 \. «;:•■»*  pro<lu<t.Hl  by  the  impacts  and  penetrations  of 
•L«*t  u|»«>n  and  in  vessels  formed  of  that  material,  are  fit 
t.i  !*•  employ e<l  as  transports  for  the  conveyance  of 
tr«-»|»*  and  stores  in  the  event  of  war. 

In  v#-j«*-L*  made  of  inm  the  weight  of  the  whole  ma- 
t#rial  i?%  <x»nsiderablv  less  than  that  of  vessels  of  the 
H.ini«*  «lim**nsions  but  made  of  timl)er.  With  e<|ual  dis- 
pt^^iiH'nt  (the  weight  of  water  displaced)  therefore,  the 
h  •rnj«T  r-sm  <^rry  a  great^'r  weight  of  cargo,  their  capa- 
tit\  f«»r  stowage  bfing  greater  on  account  of  the  thin- 
!.«-^  of  thfir  fthfli.  But  when  an  iron  vessel  is  bilged 
;ir.«l  bi-«^»m«*«  filler!  with  water,  the  superior  weight  of 
th«*  material  of  which  she  is  forme<l  is  a  moment^nis 

•  «'n«»i«l«'nition.  TimU-r,  when  immersi'<l  in  water,  los4»s 
.•»  tJiti«h  of  its  w«*ight  as  is  eijual  to  tliat  of  tlie  water 
•i:«pUi«>^i  by  it,  and  it  flosits.  A  cubic  foot  of  oak  timl)er 
!..&«  a  biKivanry,  when  immerwHl  in  ssilt  water,  of  7(>  oz., 
a'.d  a  <ti(»ir  font  of  fir,  a  buovancv  of  450  oz. ;   but  the 

•  X'.^  of  thf  Wright  of  a  cubic  f<K)t  of  iron  over  an 
•^{'1^1  Volume  of  salt  water,  is  UlHO  oz.,  and,  with  this 
f*':'«\  tb«'  inai  sinks.  When,  therefore,  an  iron  ship  is 
b.l;:«^L.  Iiaving  lost  its  power  of  floating,  the  weight  of 

I. 
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C^kK'lmoh    )AUpa«^  through. 
Odtffi'linch    }*  in  6  passed  through. 
O^jifiJinch   }  Both  musket  p«x>f. 

Canister,  100  yards :  6  lbs.  charge. 
S:kjunt:iinch}l'««-*«'«>'>«h. 

Sktt'iinch    }  Canister  pxoof. 

Grape,  200  yards  :  6  lbs.  charge. 
Iron  plates,  J  1 

„        I  >  All  passed  thxough. 

"^"ii^'sS   }  AU  pass^  th«,ugh. 

„        6  inch       Generally  passed  through. 

Experiments  were  made  in  June,  1850,  against  two 
sections  of  the  "  Simoom,"  '  f  inch  thick,  placed  35  feet 
apart :  the  guns  and  charges  were  those  used  in  all 
steam-vessels. 

The  result  was,  that  two  or  three  shot,  or  sometimes 
even  a  single  one  striking  near  the  water-line  of  an 
iron  vessel,  must  endanger  the  ship. 

Another  most  serious  evil  is,  that  the  shot  breaks,  on 
striking,  into  innumerable  pieces,  which  pass  into  the 
ship  with  such  force  as  to  range  afterwards  to  a  distance 
of  400  or  500  yards ;  hence  the  effect  on  men  at  their 
quarters  would  be  more  destructive  than  canister  shot, 
supposing  them  to  pass  through  a  ship's  side,  as  when 
the  plates  are  only  f  inch  thick. 

Rear- Admiral  Chads  stated,  in  a  letter  to  the  author, 
that  out  of  seventeen  32-pounder  shot  which  struck  the 
iron  butts  at  the  distance  of  450  yards,  with  charges 
varying  from  2 i  to  10  lbs.,  sixteen  were  shivered  to 
pieces  on  passing  through  the  first  side,  and  became  a 
cloud  of  langrage  too  numerous  to  be  counted. 

Experiments  were  further  made  on  the  11th  oiJuly, 
1850,  against  an  iron  section  similar  to  the  "  Simoom  ;** 
it  was  filled  in  and  made  solid,  with  54-inch  oak  timber 


'  This  ship  is  clinker-built ;  and  its  sides  are  thicker  than  those  of  any 
other  iron  vessel  in  the  navy. 
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nhip,  there  cannot  be  the  lea^t  doubt  that,  had  she  been 
a  wiMwIi-n  ve«Hel,  she  would  have  held  together  long 
«*ri«  ititrh  in  a  nea  ho  smooth  as  to  permit  all  her  hands  to 
U»  fBivi-fl.  To  this  conclusion  it  may  be  objected,  by 
p'n«»nH  wlio  have  not  duly  considered  the  difference  of 
rirt-uniMtaiicess  that  the  "  Avenger/*  though  constructed 
<«f  timUT,  went  to  pieces  even  more  quickly  than  the 
•*  Birkfuhwul/'  when,  going  at  full  speed,  she  struclc 
U|w»n  a  re^*f  of  rocks  ;  and  that,  with  the  exception  of  a 
Mii.ill  Unit's  crew,  all  hands  perished;  but,  on  that 
«iff-:i«ion«  the  8i*a  broke  over  the  reef  with  such  violence 
x^  ti»  render  it  impowible  that  any  vessel  could  resist  it, 
or  that  any  of  the  crew  could  be  ssived  by  clinging  to 
th**  frnprments  into  which  it  was  broken. 

174.  Having  several  of  these  vessels  on  hand,  the 
AdniiniUy  have  acted  wisely  in  employing  them  aa 
trt«»iwithin8  at  present.  Four  have  accordingly  been 
af*|«Mrit^l  to,  and  fitter!  for,  that  important  service, 
Ti.«*  ammm#*iits  have  been  removed  trom  the  main* 
d'^k**,  and  a  few  light  gims  place<l  on  the  upper-decks, 
wh«n'  timlM*r  is  sul)Htitut(Nl  for  iron  in  the  formation  of 
th»  ir  bulwarks  ;  this  removes  some  of  tlie  objections  to 
iron  Hd«-«<,  iiiamnuch  as  the  men  fighting  the  p^ms  on 
tb-  *^*  d«H-kH  would  not  be  liable  to  suffer  more  from  an 
•  u*'my\  nhni  than  in  a  wocxlen  sliip. 

Th«*n'  ran  \n*  no  doubt  of  the  ailvantages  and  exjx?- 
dit-jM'v  c»f  emi»K>ying  tlione  vchkcIb  n»  troop-ships  in  time 
of  j«-;ir»\  TlK'ir  safety  from  conflagration  ;  their  sTK'<*d 
with  «ti*am  |pr>wer  ;  the  advantages  of  the  screw,  which 
ftfluiitK  of  such  v«i«els  having  gn*at  sailing  power,  and, 
on  th«*  whohs  tht*ir  great  ca]Kiciti<'s  and  capabilities  of 
vtiy.iirinjr,  which  have  \n*i*u  w)  well  exemnhfied  in  their 
l"  rf"rman<'»^  pn»ve  that  the  In^st  po^ble  use  is  In-ing 
uii'h*  of  tlu>f**  %*e>iM*ls  by  so  employing  them  during 
{-  ,i*t*.  Hut,  in  war,  it  is  not  enough  that  the  ]NH)ple  on 
tU-  Qp|if*r  diH»ks  will  not  be  ex|K>sed  to  the  d«»Htnictivo 
fffttti*  pm^lucf**!  by  shot  on  iron,  by  the  sti)»t<tituti(»n  of 
tiriiUT  ffir  that  material,  in  the  U[>|M*r  works ;  for  the 
nuiia-4l#-«*ks  appropriati^^l  to  the  tnK)ii«  will  still  I>e  liable 
u»  x\m*  terrific  effects  di'scrilted  and  delineated  as  above  : 

L  2 
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24-pounder  gun,  charge  8.8  oz.,  and  a  velocity  of  463  feet, 
the  shot  produced  a  crack  in  the  rear  face  of  No.  2  plate ; 
with  a  charge  of  1.1  lb.,  and  a  velocity  of  633  feet,  the  shot 
completely  pierced  No.  1  plate,  and  detached  a  fragment. 
From  the  12-pounder  gun,  charge  1.1  lb.,  velocity 
866  feet,  the  fire  being  directed  against  No.  1  plate, 
also  with  a  charge  equal  to  2.2  lbs.,  and  velocity  1216 
feet,  the  fire  being  directed  against  No.  3  plate,  the  shot 
did  not  pass  through,  but  produced  deep  impressions 
and  cracks  towards  the  bottom  of  the  indentation.  The 
shot.were  broken,  and  the  plates  were  brought  to  a  heat 
which  produced  a  deep  blue  colour  at  the  places  of 
fracture.  From  the  24-pounder  gun,  charge  4.4  lbs., 
and  velocity  1266  feet,  the  shot  did  not  pierce  No.  3 
plate,  but  produced  cracks  diverging  from  the  centre  of 
the  impression ;  but  with  a  charge  equal  to  6.6  lbs., 
and  velocity  1500  feet,  the  shot  perforated  No.  3  plate, 
carrying  out  a  portion  corresponoinff  nearly  to  its  own 
diameter.  With  charges  above  4.4  lbs.,  the  shot  passed 
completely  through  No.  1  and  No.  2  plates,  and  the 
diameters  of  the  holes  were  found  to  approach  that  of 
the  shot  in  proportion  as  the  velocity  of  the  latter  was 
^ater.  In  one  case  the  hole  appeared  aa  if  punched 
m  a  form  very  nearly  circular.* 


*  This  warrants  the  condemnation  pronounced  by  high  aathority  on  iron 
steamers  in  France  : — "  De  tons  les  navires  k  vapeur,  les  plus  impropres  a  la 
guerre  sont  ceux  en  fer." — (Lea  Principes  et  V  Organiaettion  de  la  Marine  de 
Ouerrey  mr  le  G^n^ral  Du  Bourg,  ancien  officier  de  la  Marine,  p.  318,  Paris, 
1849.^  The  French  were  the  first  to  propose  the  introduction  of  the  use  of 
iron  m  the  formation  of  steam-vessels  armed  with  "  la  nouveUe  arme^"  the 
canon-ohusier.  Colonel  Paixhans  entertained  an  opinion  that  such  vessels 
might  thus  be  made  shell-proof,  and  accordingly  propounded  this  in  his  work 
(NouveUe  Force  Maritime^  page  7),  in  which  it  is  announced  that  the  steam- 
vessels  so  armed  and  fitted  were  to  be  made  proof  against  artillery  bv  being 
cuiraaaSs  en  fer  I  This  proposition  was  taken  into  consideration  by  the 
Comity  Consultatif  de  la  Marine,  to  which  the  whole  of  the  project  was 
referred,  for  a  Report;  and  seriously  entertained  and  discussed  by  them 
(see  section  No.  19,  pp.  92  et  aeq,  in  the  work  just  quoted) ;  and  this  it  was 
that  led  to  the  construction  of  iron  steamers  in  our  naval  service.  The  pro- 
position of  rendering  ships  impenetrable  to  shot,  in  this  or  any  other  manner, 
was  found  to  be  impracticable  by  any  means  available  in  ship-building.  The 
French  soon  afterwards  came  to  the  conclusion  that,  of  all  vessds  that  can  be 
constructed,  those  made  of  iron  are  the  most  improper  for  war ;  and  they  have 
long  since  desisted  from  any  attempts  to  introduce  iron  vessels  into  their  naval 
service. 
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nui^iitinle  aiid  of  any  other  form.  He  iniacrine«i  that 
this  mipht  Ije  of  uem  in  ship-buiMin^*,  an<i  it  is  evi<l*rLt 
tliat  the  principle  is  equally  applicable  in  tli»*  th*.tfry  of 
pn  •j«i'tileH.  Invebtigatioms  of  the  diff»-rential  eqriaii#L<« 
of  the  cur%'e  mav  be  H».*en  in  Vince's  Fluxi^n^^  in  Airv'n 
TriUiJi  (p.  237),  and  in  the  writings  of  otlier  matLeuia- 
ti<-iariii.  The  U^lv  is  a  8olid  of  revolution,  and  the 
difitTi'ntial  ecjuation  ii»— 

in  which  C  in  a  constant. 

Tlie  form  of  a  section  tlirongh  the  axis  of  the  solid  is 
friv4'n  in  tlie  annexcil  diagram.  A  B  is  the  axis^  and 
in  the  direction  of  that  line  ^  . 

thf  tMilid  is  to  move;  y  is 
any  oniinate,  as  D  C ;  and 
c/j-,  #iv,  dc^  are  elementary 
p^rtii.nji,  E  F,  E  D,  D  t*  a* 
r»-*f**ctively.  Tlie  end  B,  as 
w«*il  as  A,  of  the  solid  is  a 
j.l  I  Hi-  fOirfa4v ;  for  the  nume- 
rator of  the  fraction  in  the 

aliiiv«;  c^iuatiiyn  will,  evid««ntly«  lie  always  (rreater  than 
th«-  dt'nominatfir,  and  therefore  y,  the  ordinate  to  the 
rtirv«\  ran  never  1m»  zero. 

17«.  It  is  niain,  however,  that  the  minimum  of  re- 
h\<AUi^*  would  not  lie  ohtiine«l  with  a  shot  of  an  elon- 
piti^l  fornn  when  di«charpe<l  from  a  musket  or  piece  of 
ordnan^^N  unlcfM  the  axis  A  B  can  l^e  kept  in  the  dire<> 
ti-»n  of  the  traJ4»ct/iry.  This  may  lie  ac'<Yimplishe<l  if  the 
»r.*it  In-  vtixum'il  U}  liave  a  rotatory  motion  on  that  axis 
by  U'inp  dis(*harp*d  from  a  ritfe<l  Inire ;  and  without 
»*:<-h  riitation,  not  only  will  the  axis  pc^qietiially  deviate 
fn»m  t|j«*  flin*<*tion  of  the  jiath,  hut  the  projectile  will 
••>«-n  turn  over. 

177.  Th**  aiivantiip-s  of  this  form  of  shot  are,  that 
vh'-n  nitatinfr  on  their  lonptudinal  ax^'H,  and  moving 
^ith  their  smaller  extremiti^'s  in  front,  they  ex|ii*ri«'n<-e 
I'-^i  ri-«tstance  from  the  air  than  spheric'al  projii-tilcs  of 
tii#*  nue  diameter.     To  this  form  alone  are  to  lie  refernMl 
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the  long  range  with  the  great  momentum  and  pene- 
trating power  of  the  projectiles  for  rifle-miiBkets  (Ap- 
pendix A.),  which  have  recently  been  introduced  in  the 
British  and  foreign  military  services. 

178.  Hollow  cylindro-spherical  projectiles,  filled  with 
powder   and   furnished  with  percussion  caps  at  their 

Eoints,  were  proposed  some  years  ago  for  rifled  muskets, 
y  Captain  Norton,  for  the  purpose  of  penetrating  into 
and  exploding  the  ammunition  packed  m  tumbrils  and 
limber-boxes,  and  the  experiments  made  with  them  met 
with  some  success ;  but,  on  account  of  the  great  diffi- 
culty of  insiu'ing  the  ignition  of  the  charge  on  the  shot 
striking,  these  missiles  were  found  so  uncertain  that 
they  have  not  been  adopted. 

179.  The  desire  of  obtaining  the  advantages  which 
are  stated  in  Art.  100  to  be  possessed  by  oblong  shot, 
in  combination  with  those  alluded  to  in  Art.  177,  pro- 
bably led  to  the  formation,  for  heavy  ordnance,  of  shot 
uniting  the  cylindrical  with  the  conical  or'conoidal 
figures.  Cylindro-conical  and  cylindro-ogivale  (cylin- 
dro-conoidal)  shot  and  shells,  fired  from  rifled  cannon, 
have  recently  attracted  so  much  of  the  attention  of  pro- 
fessional and  other  persons,  that  perhaps  some  account 
of  these  projectiles  may  be  looked  for  in  a  treatise 
which,  though  dedicated  more  particularly  to  the  service 
of  naval  artillery,  is  intended  to  explain  generally  the 
theory  and  practice  of  military  projectiles. 

Iron  rifled  guns  for  the  purpose  of  discharging  such 
projectiles  were,  in  1846,  invented  by  Major  Cavalli,  of 
the  Sardinian  artillery,  and  by  Baron  Wahrendorff,  a 
Swedish  noble.  These  are  loaded  at  the  breech,  and 
experiments  for  the  purpose  of  testing  the  merits  of 
their  shot  have  been  carried  on  both  at  Aker  in  Sweden 
and  at  Shoebury  Ness  in  this  country.  (See  Arts. 
233-235.) 

The  projectiles  alluded  to  are  represented  in  the  sub- 
jacent figures  8  and  9  ;  the  first  is  designated  cylindro- 
conical,  and  the  other  cylindro-conoidal ;  their  entire 
lengths  are  about  16|  and  14}  inches,  respectively,  and 
their  greatest  diameter  6  J  inches  :   each  has  two  pro- 
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j«*<-t]onA,  a  6,  directly  oppomte  to  one  another,  and  i  inch 
d«^-iK  which  enter  the  grooves  in  the  rifled  \x>te.  (These 
im-j^-rticinn  make  an  anp^le  of  7"*  8'  with  the  axis  of  the 
f>ltot  )  Each  nhot,  if  hollow,  weighs  about  69  lbs. ;  and 
if  f«»Iid,  al)ont  1014  H*.  The  hollow  nrojectih^  of 
M.  (  avmlli  are  each  fiimished  with  a  double  iM^rcuRsion 
aif'tit ;  one  part  is  the  ordinary  percuwion  cap,  and  the 
r»thfr  er»nn>(tM  of  four  nuall  ca{>taile8  of  glann  containing 
Milphuric  acid,  placed  al>out  the  neck  of  the  shot,  the 
inf*'n*alii  Wing  nlled  with  chlorate  of  potash,  while  the 
npi^T  part  of  the  neck  is  filled  w^ith  common  gim- 
p.Hd<«r,  and  st4>]>[HNl  with  wax/  It  is  said  that  the 
i»h<«*k  pn»ducf<l  by  one  of  these  pn)jectih*H,  wlx^n  let  fall 
<»n  a  irtirement  from  a  height  ot  several  metres,  is  not 
Miffirienl  to  causi*  explosion,  and  tliat  this  will  not  t'ikc 
pUfv  when  the  shot  fired  with  a  small  charge  strikes 
cttrth  ;  it  lieing  only  when  fired  witli  a  scTviee  charge 
«tiffi<-ieut  to  Ivreak  the  glass  glolies  by  the  shock  that 
f  xpl<«don  takcw  place.  M.  (*avalli  admits,  however,  that 
irifYPiivenience  and  uncertainty  exist  in  using  such  means, 
friim  t)M«  <lifiicultv  of  combining  the  chemical  ingn.*<li(*nt.H 
9m»  that  tlic  shell  may  resist  the  shock  pnKluci*^!  by  the 
rxphtdon  of  a  service  charge  of  powder,  and  y4*t  Ih3 
acted  on  W  the  shock  of  imf^act^  which,  in  general,  is 


#R.  *fv  stir  U«  C^im^iM  «-  cLA'^tsiui  |«r  U  (NiUMe,*  a'c,  Taiu,  1^I7,  |i.l>>. 
;iMi  C'"(k«  uv  uuC  thavn  m  the  tAntv^  fii^im. 
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much  less  than  that  of  the  explosion.  This  difficulty 
attaches  to  all  such  modes  of  procuring  the  explosion  of 
shells  on  striking  a  resisting  body,  and,  in  point  of  fact, 
has  hitherto  stood  in  the  way  of  the  production  of  a 
good  concussion  fiize  or  an  efficient  percussion  shell. 

180.  Dr.  Hutton  recognised,  from  his  experiments  in 
1796,  that  there  was  a  certain  position  of  a  projectile  in 
which  its  deviations  were  less  than  in  other  positions, 
but  no  development  of  the  discovery  appears  to  have 
taken  place  tul  M.  Clement,  in  1808,  remarked,  not 
only  that  the  irregularities  in  the  lengths  of  the  ranges 
depended  on  the  same  cause  as  the  lateral  deviations, 
but  also  that  the  obics  (a  shell  whose  exterior  and  inte- 
rior surfaces  are  not  concentric)  occasionally  afforded 
ranges  longer  and  more  correct  in  proportion  as  the 
distance  of  its  centre  of  gravity  from  the  centre  of  the 
figure  was  greater.  At  length,  between  1835  and  1840, 
a  series  of  experiments  were  carried  on  in  Belgium  with 
great  care,  and  with  ordnance  of  different  calibres,  from 
which  it  was  ascertained  that  when  the  centre  of  gravity 
was  above  that  of  the  figure,  the  range  was  greater 
than  when  it  was  below,  in  the  ratio  of  2467  to  1315  ; 
and  that  when  the  centre  of  gravity  was  to  the  right  or 
left,  the  deviation  of  the  shot  was  in  like  manner  to- 
wards the  right  or  left. 

181.  These  results  were  confirmed  by  experiments 
which  M.  Paixhans  carried  on  at  Metz  in  1841.'  This 
officer  caused  to  be  projected  from  a  12-pounder  (Fr.) 
field-gun  a  homogeneous  spherical  shot  with  the  usual 
sabot  at  an  elevation  of  4°;  and  afterwards,  with  an 
equal  charge  and  elevation  and  a  like  sabot,  a  ball 
having  in  it  a  cavity  which  caused  the  centre  of  gravity 
to  be  at  a  certain  distance  from  the  centre  of  the  figure, 
and  diminished  the  weight  of  the  shot  from  13.24  lbs. 
to  1 1  lbs.     The  following  were  the  effects  observed : — 

When  the  centre  of  gravity  was  above  the  centre  of 
the  figure  the  ranges  were  the  longest,  and,  when  below, 
the  shortest ;    when  to  the  right  or  left  hand,  the  devi- 


•  See  *Con8titi]tion  Militaire  de  la  France,*  note  i>,  p.  243.     Paris,  1849. 
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atiofiM  were  al^o  to  the  right  or  left.  The  mean  range 
which,  with  the  uimal  eliot,  was  1640  yards,  was,  wnth 
tUv  nliot  whost*  centres  of  gravity  and  of  fijfure  were  not 
o  .incident,  the  centre  of  gravity  being  upwards,  equal 
to  2140  yards,  being  an  increase  of  600  yards.  The 
ni*-an  of  the  lateral  deviations,  which  with  common 
hhot  w*aH  f'Aths  of  the  range,  with  the  last  mentioned 
^)lot  was  only  ikths.  Similar  results  were  obtained  at 
th«'  same  time  with  shells  0.15  metres  (5.9  inches)  dia- 
ni«tfr,  lH»th  with  high  and  low  charges,  the  elevation 
Uifig  4* ;  when,  with  a  charge  of  1  kilogr.  (2.20(5  lbs.), 
lh«*  mean  ningc  of  the  ordinary  shell  was  1275  yards; 
mhile  with  shells  whone  centres  of  gravity  and  of  figure 
wt-n*  not  (coincident,  the  centre  of  gravity  being  up- 
wardn,  it  was  1750  yards.  The  mean  lateral  deviation, 
wliirh  with  cximmon  shells  was  liMhs  of  the  range,  was, 
mith  the  last-uientirmed  shell,  reduc(*<l  to  i/^tlis  only. 
M.  Paixhans  remarks,  however,  as  an  anomaly,  that 
with  this  hc»witzer  the  lengths  of  the  ranges  were  more 
!!•  arly  e^jiial  when  the  ordinary,  than  when  the  other 
kind  of  hhell  w*as  tised. 

In  In  12  M.  Paixhans  made  experiments  with  his 
«-iri«»n-obtu«ier  of  hO  livres,  from  which  he  found  that, 
with  a  charge  of  13.24  lbs.  of  powder  and  an  elevation 
«'f  Kr,  the  uMial  shtdl  had  a  rangi*  e<]ual  to  2560  yards, 
whih'  th»*  non-i'oru'entric  shell,  its  centre  of  gravity 
U  in;:  plaf*f*d  Upwards,  had  a  rangt»  equal  to  3198  yards  : 
with  a  charp*  of  17.6  ll»s.  the  mnge  of  the  latter  shell 
wapi  3.'i40  yanls.* 

1**2.  M.  Paixhans  infers  fn^m  tlieso  ex|H'riments  that 
if  thiti  nietinMl  of  placing  shot,  in  which  the  centn^s  of 
gnt\  itv  and  of  figure  are  not  c*oincidetit,  should  Ik*  em- 
pl..\«if  with  projertil«*s  whi<'h  are  not  Kpheri(*al  (as  the 
r%  luidriHcvinoidal  shot),  tht*  advantages  a)M)ve  nH*iiti(»ried 
w;!l  !«•  obtained  in  a  much  higher dtgret* ;  and  lie  adds 
ti..it  «*T|ii*riments  with  such  shot  would  (*:ist  light  U])on 
a  |Mrt  of  the  th<*ory  of  projertilfH  which  is  at  preM«nt 
in^<»lv<*«|  in  <tmf«iderable  ol^tfuritv.     At  the  sanu*  time 
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there  are  artillerists  who  go  so  far  as  to  say  that  the 
influence  of  excentricity  in  the  projectile,  on  the  form 
of  the  trajectory  it  describes,  is  such  as  to  permit  what 
has  hitherto  been  considered  an  imperfection,  and  a 
cause  of  error,  to  be  made  the  means  of  regulating  and 
compensating  the  deviation  to  which  all  shot  are  sub- 
ject, and  thus  to  render  the  practice  with  exoentric  shot 
more  precise  than  that  of  concentric  spherical  balls, 
whether  sohd  or  hollow. 

This  assertion,  if  true,  would  entirely  overthrow  what 
has  ever  been  stated  as  an  essential  condition  of  accu- 
racy in  the  flight  of  projectiles,  and  would  impugn  what 
has  been  incmcated  in  this  work  (Art.  87,  with  the 
Note,  and  Art.  116),  on  the  importance  of  making 
spherical  projectiles  as  perfect  in  form  and  homogeneity 
as  possible,  and  of  preserving  them,  with  the  most 
scrupulous  care,  free  from  rust,  perfectly  clean,  and  well 
lacquered. 

No  doubt  the  form  of  the  trajectorv  of  an  excentric 
spherical  projectile  will  be  very  much  mfluenced  by  the 
position  which  its  centre  of  gravity  occupies  when 
placed  in  the  gun ;  and  to  M.  Paixhans  is  due  the 
credit  of  showing  that  the  deviations  may  thus  be  made 
to  take  place  either  in  vertical  or  lateral  directions  with 
tolerable  certainty  ;  and  if  the  amount  of  the  deviations 
were  in  every  case  constant,  the  practical  value  of  such 
projectiles  would  be  most  important. 

It  has  been  said  by  a  foreign  artillerist  that  we  "  kept 
secret  the  remark  made  by  Hutton,  in  1796,  that  when 
a  projectile  is  placed  in  a  gun,  there  is  a  certain  position 
of  its  centre  of  gravity,  with  respect  to  the  axis  of  the 
bore,  which  diminishes  the  lateral  deviations  and  in- 
creases the  range''  (which  it  does  when  the  centre  of 
gravity  is  placed  upwards),  "  and  that  in  1813  the 
secret  was  communicated  to  the  Prussians,  who  accord- 
ingly made  some  important  experimente  with  projectiles 
of  different  degrees  of  excentricity,  and  discovered  a 
method  by  which  the  lateral  deviations  might  be  dimi- 
nished." It  is  added  that  "  in  1826  and  1827  experi- 
ments were  made  at  Mayence  to  ascertain  the  effects  of 
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excentricity,  and  it  is  stated  that,  from  these,  the  theory 
of  the  flight  of  spherical  projectiles  was  proved  to  be 
erruneons ;  but  the  results  were  kept  secret,  and  little 
waH  done  to  improve  the  practice." 

But  there  is  no  "  obscurity"  as  to  the  cause  of  the 
n.>tation8  which  produce  these  deviations,  nor  any  diffi- 
culty in  understanding  the  manner  in  which  they  may 
Iv  made  to  act  in  particular  directions ;  and  it  will  be 
»h<  >wn  hereafter  that  the  experiments  which  have  been 
made  in  this  country  with  excentric  spherical  projectiles, 
far  from  overthrowing,  confirm,  in  a  remarkable  degree, 
the*  8r)undnefls  of  the  theory,  and  the  truth  of  the  maxim, 
that  of  all  spherical  projectiles,  those  are  the  most  accu- 
rate in  their  flight,  which  are  most  perfect  in  sphericity 
and  homogeneity ;  and  it  will  be  seen  that  the  only 
[*ractic:il  advantage  resulting  from  the  employment  of 
excentric  shot  and  shells,  is  the  increase  of  range  which 
takes  place  when  the  centre  of  gravity  is  placed  up- 
wan  Is;  it  must  be  remembered,  however,  that  this 
iiuTeaae  is  variable  in  amount,  and  that  it  can  only  be 
i  >f  u^'  in  firing  at  great  distances,  as  against  arsenals, 
rriatlMteads,  or  fortresses,  so  large  and  crowded  that  the 
obj*-<*tH  can  scarcely  be  missed. 

When  tlie  centre  of  gravity  is  not  coincident  w^ith 
that  of  figure,  the  projectile  is  made  to  revolve  ab  initio 
f#n  the  former  centre  ;  thus  occasioning  a  compound 
ui«»ti^>n  in  the  flight  of  the  projectile.  Now,  the  shot 
l*'in;r  placed  in,  and  fired  from  the  gun,  with  the  line 
j<»ining  the  centres  of  gravity  and  figure  in  a  vertical 
|»lane,  and  perpendicular  to  the  axis  of  the  gun ;  if  tlie 
cn-ntre  of  gravity  be  above  that  of  figure,  the  shot  on 
leaving  the  gun  must  continue,  as  when  passing  along 
tlie  l»i»re,  to  turn  over  on  a  horizontal  axis  perpendicular 
t'*  tlie  plane  of  projection,  the  resultant  of  the  projectile 
f«*rci.-H  in  tlie  i)Owder  causing  the  front  to  turn  in  a 
din  c*tion  from  Ijelow  upwards :  hence  the  resistance 
encemlered  at  the  antenor  surface  of  the  projectile,  by 
the  rotation,  gives  rise  to  a  force  of  reaction  which  pro- 
dod^  a  motion  of  the  shot  upwards.  The  resistance 
••np-ndered  at  the  posterior  surface  of  the  projectile,  by 
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the  same  rotation,  gives  rise  to  a  force  which  produces 
a  motion  of  the  shot  downwards ;  but,  as  the  density  of 
the  air  is  greater  in  front  of,  than  behind  the  ball,  on 
the  whole  the  motion  is  upwards,  and  this  increases  the 
extent  of  the  range. 

If  the  ball  moves  in  a  direct  line,  and  its  axis  remains 
always  in  the  direction  of  that  Une,  the  air  will  be  com- 
pressed in  front  of,  and  rarefied  behind  the  projectile, 
but  will  remain  synunetrical  with  respect  to  density  on 
the  sides  around  the  axis  of  rotation  ;  and  no  deviation, 
or  error  of  derivation^  as  M.  Tamisier  names  it  (because 
it  is  derived  from  the  rotation  of  the  projectile),  will  be 
engendered. 

When  the  centre  of  gravity  is  below  the  axis  of  the 
bore,  the  resultant  of  the  projectile  forces  will  cause  the 
front  of  the  shot  to  turn  from  above  downwards,  and,  a 
rotation  in  this  direction  continuing,  the  range  will  be 

diminished.     In  like  manner,  when  the 

'^''''  centre  of  gravity  is  placed  on  the  right 

or  Jeft  hand  of  the  axis  of  the  bore,  the 

shot  will  turn  on  a  vertical  axis,  and 

produce  deviations  to  the  right  or  left 

hand  respectively.     The  cut  represents 

a  front  view  of  the  muzzle  of  a  gun, 

with  the  projectile  in  it.     The  points  a, 

6,  c,  rf,  show  the  diflferent  positions  of 

the  centre  of  gravity  in  a  vertical  section  through  the 

geometrical  centre  of  the  shot. 

183.  With  respect  to  the  ricochet  of  excentric  spher- 
ical projectiles,  there  can  be  no  doubt  that  the  rotation 
which  causes  deflection  in  the  flight  must  act  in  a  simi- 
lar manner  to  impede  a  straightforward  graze.  When 
an  ordinary  welf-formed  homogeneous  spherical  pro- 
jectile, upon  which  probably  very  little  rotation  is 
impressed,  makes  a  graze,  the  bottom  of  the  vertical 
diameter  first  touches  the  plane  and,  immediately,  the 
projectile  acquires,  by  the  reaction,  a  rotation  upon  its 
horizontal  axis,  by  which  the  shot  rolls  onwards  through- 
out the  graze,  favourably  for  a  straight-forward  second 
flight. 


fun  n.         THEORY  AND  PRACTICE  OF  GUNNERY.  157 

But  in  the  caae  of  an  excentric  spberical  projectile^ 
tila4-^*<i  with  its  ei*ntre  of  gravity  to  tiie  right  or  to  the 
Itu  itA  rot^ition  upon  its  vertical  axis  during  the  graze 
tuiiMt  (K*i*aHion  a  iresh  deflection  in  its  second  flight ; 
and  it  is  only  when  the  centre  of  gravity  is  placed  in  a 
%<'rti<^l  plane  passing  through  the  axis  of  the  gun,  that 
th#'  notation  oc^casioned  by  touching  the  ground  will  not 
di>turh  the  direction  of  the  graze,  thougli  the  extent  of 
nin;r»*  to  the  first  graze  will  be  affected  more  or  less, 
a<i-<>rdinglv  as  the  centre  of  gravity  of  the  projectile 
ui*iy  have  U^en  placed  upwards  or  downwards.  In  the 
f  »nufr  t-siA*  the  rotation  of  the  projectile  conforms  with 
iluit  pnxluced  by   the  graze,   and   will  not  therefore 


VtrmA  with  th*  C««tn  of  Oimrity  Upwardc 

ntanl  th«'  motion  so  much  as  when  the  centre  of  gravity 
it  pla*****!  Iielow.  In  the  latter  case,  the  projectile  turn- 
ir.^  in  thf  n;v«»rHe  dire<*ti<)n  t<?nds  to  increJise  the  resist- 
ait<  «•  of  the  plane  to  the  pnigress  of  the  shot  during 
tK»-  irniz«*.  In  neither  of  these  cas<»s  is  there  any 
h  wh'uvy  U)  pHxluc^e  d4*iiection  if  the  medium  struck  l)e 
unifiirm. 

!•*!•  Althoug}i  ronvin(vd  of  the  wmndness  of  the 
th#-«»ry  rfM|n*<'ting  the  homogeneity  of  spherical  pro- 
j«-<-til*-N  and  tht*  truth  of  the  practicsil  maxims  founded 
th«-rf<in,  as  well  as  aware  of  the  deviations  oc<*asione<i 
by  ♦•xifntricity,  the  author  deemed  the  subject  one  of  so 
mu<  h  imiMiiiiUlo*  as  to  re<|uire  the  fullest  experimental 
tnvtMipition ;  and  he  addn^ssed  a(*<-ordingly  to  the 
I>*ni}«  <  Commissioners  of  the  Admiraltv,  and  to  the 
M;uit»T<4  tfm'ral  of  the  Oninance,*  an  eiimeHt  re<*om- 
iii»-rj«Lition  that  i-ounK'S  of  ex|)eriments  should  be  insti* 
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tuted  on  board  Her  Majesty's  ship  "  Excellent,"  and  at 
Shoebury  Ness,  to  ascertain  the  amount  of  the  devia- 
tions, vertical  and  horizontal,  in  the  flight  of  excentric 
spherical  projectiles  when  placed  in  the  gun  with  the 
centres  of  gravity  and  figure  in  different  positions  with 
respect  to  the  axis  of  the  bore,  and  to  compare  the 
flight  of  such  projectiles  with  that  of  projectiles  formed 
with  the  utmost  possible  attention  to  homogeneity  and 
sphericity.  The  object  in  having  such  experiments 
made  was  to  ascertain  whether  the  deviations  of  the 
former  were  so  regular  as  to  admit  of  being  allowed  for 
in  pointing  the  gun ;  and  whether  any  result  might 
appear  to  disprove  the  maxim  that  spherical  and  homo- 
geneous projectiles  are  the  truest  in  their  flight.  The 
recommendation  was,  with  the  utmost  promptitude  and 
liberahty,  carried  into  effect ;  and  courses  of  experi- 
ments were  instituted  both  at  Portsmouth  and  Shoebury 
Ness. 

The  following  are  the  results  of  the  experiments 
made  on  board  the  "  Excellent"  at  Portsmouth. 

The  positions  of  the  centre  of  gravity  are  stated 
with  respect  to  the  geometrical  centre  of  the  shot ; 
and  the  ranges  with  the  deflections,  which  are  ex- 
pressed in  yards,  are  the  means  of  those  obtained 
from  the  different  rounds  fired  in  the  like  circiun- 
stances. 

July  18,  1850.  "With  a  32-pr.  gun  of  56  cwt.,  the 
quantity  of  metal  removed  from  one  side  of  the  shot 
being  1  lb. : — 


Chai^  8  lbs.,  EltmUon  3'  71'- 

Charge  10  Ibi.,  Election  3'  30'. 

PodtlcniDribtCailn 

orOn.Tllj-:1ih 
lOpKl  to  ihE  Cenln 

lUlv. 

DtBBtlon. 

B«ee. 

Dd)«tiai. 

On  ttie  Bight 
Od  the  Liift 
Upvardi     . 

Outwards   . 

Conontrie  . 

10S3 
1163 
1433 
980 
1150 
1097 
1160 

6  right. 
7kft. 

7  right,  31  left, 
S  right,  3  left. 

*  rigH  3  left. 

U7* 
U79 
1991 
1499 
1608 
1438 
1624 

30  right. 
241  left. 
30  right.  6  left. 
3  right,  61  left. 

?„??■ 

1  right 
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July  26,  1850.  With  an  8-iiich  gun,  9  feet  long,  of 
65  cwt.,  the  quantity  of  metal  removed  from  one  side 
of  the  shot  =  5  lbs.  5  oz. : — 


Chiffg*  10  Ibt.,  Elerstion  5». 

Chaiige  10  lbs.,  Eleyation  2°  30'. 

Omttm  id  iiTMMiXJ. 

Binge. 

Deflectioii. 

Range. 

Deflection. 

Rieht    •     •     •     . 
Utt      .     .     •     . 

t'pward*      •      « 

1617 
1684 
1940 
1562 
1740 

1702 

14]  right. 
17  right. 

deleft. 
3)  right. 

1040 
1028 
1146 
957 
1126| 
1080 
1033 

5  right,  1  left. 

2  right,  41  left. 
4)  left. 

3  right,  31  left. 
11  nglit,  1  left. 
8   left. 

2  right,  2  left. 

Aufrust  7th,  1850.  A  32.pr.  gun  of  56  cwt.,  9  ft. 
C  in,  k>ug.  Quantity  of  metal  removed  from  one  side 
of  the  shot  =   1  lb. : — 

Chuge  8  Ibg.,  Eleration  12<». 


!  FoilUaB  or  the 

Centre  of  Gnvitj. 


I  pmras 

DowQwarda 

Coincident 


3614 
2676 
3058 


DeflectloiL 


Variable. 
Variable. 
16|  right,  29  left. 


An  8-jnch  gun  of  65  cwt.,  9  ft.  6  in.  long.     Quantity 
o(  metal  removed  from  one  side  of  the  shot  =  3  lbs. :  — 


Chaxga  10  lbs.,  ElcraUon  10"*. 


AMiiioooriiw 

Ccntf*  of  UraTlty. 

Range. 

DeflectloD. 

rpwardfl 
Dtmnwanlj       . 
Coinoiient         • 

3612 
2480 
2765 

Variable. 
Variable. 
13  right,  l^  left. 

Is 5.  The  experimenta  were  carried  on  imder  the 
din-i-tion  of  Captain  (Rear- Admiral)  Chads,  C.B.  The 
tiati  were  rendered  excentric  by  a  hole  drilled  in  each 
of  them  on  one  side,  and  afterwards  filled  up  with  a 
wooden  plug,  or  covered  with  a  brass  plate. 
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From  the  preceding  abstract  it  is  evident  that  the 
vertical  deviations  arising  from  the  centre  of  gravity 
being  placed  upwards  produced  considerable  augmenta- 
tions of  range,  and,  though  these  were  variable  in 
amount,  yet  since  they  might  become  of  great  practical 
utility  for  particular  purposes,  it  was  desirable  to 
ascertain  whether  a  Uke  increase  of  range  might  not  be 
obtained  when  excentric  shells  are  projected  at  great 
elevations  from  the  most  powerftd  guns. 

186.  The  author,  in  consequence,  addressed  to  the 
Master-General  of  the  Ordnance  (Memorandum  of  Sept. 
5,  1850)  a  recommendation  that  experiments  should  be 
made  at  Shoebury  Ness  with  a  32-pounder  gun,  with 
solid  shot  carefully  selected,  and  with  shot  made  ex- 
centric  by  removing  some  of  the  metal,  as  in  the 
previous  experiments,  and  likewise  with  excentric  68- 
pounder  shot  and  excentric  8-inch  shells  at  moderate 
and  at  great  ranges.  He  also  recommended  that  expe- 
riments  should  be  made  in  order  to  ascertain  how  much 
an  excentric  projectile  revolving  (as  when  the  centre 
of  gravity  is  placed  sideways  in  the  gun)  upon  its 
vertical  axis  would  be  deflected  from  its  original  course 
on  grazing  the  ground. 

Experiments  with  these  particular  objecte  in  view 
being  immediately  ordered  to  be  made,  they  accord- 
ingly took  place  at  Shoebury  Ness,  under  the  direction 
of  Captain  Walker,  R.A.,  and  the  following  Tables 
contain  an  abstract  of  the  results.* 

Sept.  16,  1850.  With  a  32-pounder  gun  of  60  cwt., 
charge  10  lbs.,  elevation  2°  30',  when  the  shot  was 
strapped,  and  its  axis  placed  accidentally  in  the  bore, 
the  mean  of  10  rounds  gave  for  the  range  1392  yards. 


*  In  the  preceding  and  following  tables  the  means  of  the  deflections  towards 
the  right  and  left  hand  are  given  separately.  This  method  has  been  preferred 
because  it  exhibits  the  mean  ratio  of  the  deflections  in  opposite  directions. 
The  usual  process  is  to  add  together  (algebraically)  all  the  deflections,  con- 
sidering those  on  the  right  and  left  to  have  contrary  signs,  positive  and 
negative,  and  to  divide  the  sum  by  the  whole  number  of  rounds ;  but  this 
process  exhibits  an  appearance  of  accuracy  which  does  not  always  exist. 
§ome  artillerists  have  preferred  taking  the  arithmetical  mean  of  the  deflections 
to  the  right  and  left  without  distinction  of  direction. 
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and  for  the  means  of  the  deflections  6W  yards  to  the 
right,  4J  yards  to  the  left.  When  the  axis  of  the  shot 
was  placed  in  coincidence  with  the  axis  of  the  hore,  the 
mean  range  was  1416  yards,  and  the  mean  deflection 
5  J  yards  to  the  right. 

Sept  17th.  With  the  same  gun,  charge  8  lbs.,  eleva- 
rion  y  30',  when  the  axis  of  the  shot  was  placed  acci- 
dentally the  mean  range  was  1299  yards  and  the  mean 
deflections  121  yards  to  the  right,  Y  yards  to  the  left ; 
and  when  the  axes  of  the  shot  and  bore  were  in  coin- 
cidence, the  mean  ranee  was  1296  yards;  the  mean 
deflections  were  10  yar&  to  the  right,  2f  yards  to  the 
left. 

Sept  19th  and  20th.  With  the  same  gun  the  follow- 
ing results  were  obtained.  (The  first  column  in  the 
three  tables  which  immediately  follow  shows  the  po- 
sition of  the  centre  of  gravity  with  respect  to  the 
geometrical  centre  of  the  shot.  The  distances  are  in 
yards.) 


C^if*  8  Iha.,  EleTBtioo  2«  30^. 

Charge  10  Ihe.,  Eleratton  2"*  30'. 

MCM 

Men  DtfeeClMM. 

Utaa 
BAogee. 

MenlMlectloiie. 

IWIf'v  .      .      •      • 
Abi>v«   •      •       •       • 

^^-^t  •    •    •    • 

Ltn      .... 
<^t*arde   •     •     . 

1137 
1570 
1805 
1252 
1355 
1322 

61  right,  4  left. 
61  right,  20)  left. 
9f  right. 
174  left. 
6)  left. 
131  left. 

1287 
1633 
1346 
1364 
1393 
1386 

10  left. 

91  right,  21  left. 

131  right. 

19)  left. 

4  left. 

2}  right,  3)  left. 

October  3rd  and  9th.   With  a   32-poimder  gun  of 
56  cwt. 


C^rg*  lOlfaa.,  Elcvitioo  12*. 

Charge  10  Ihe.,  Ele?atioa  2*  SO'. 

OmtrnMOmtUf. 

Mmm 

•«-.«-««. 

MCM 

Beagte. 

If  en  Dcflectkne. 

UiWeudrtbehen 

BifM     •      •       •       . 

ly*»^    >     .     . 

3006 
3114 

•  • 

•  • 

S49S 
2596 

59  right,  80  left. 
72  right,  54  left. 

.     . 

185  right.' 

244  ri^t,  178  left. 

1401 
1397 
1257 
1244 
1594 
1180 

7)  right,  2  left. 
4)  right,  6  left. 
16  right,  6)  left. 

8)  left. 
22)  right. 

4}  ri^t,  2  left. 
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October  lOth  and  12tli.  With  an  8-incli  gun,  65  cwt., 
and  the  weight  of  the  solid  shot  =  68  lbs,,  from  which 
4  lbs.  of  metal  were  removed  in  order  to  render  the 
shot  excentric. 


Charge  10  lbs.,  Eleyatioa  5**. 

Chai^  10  lbs.,  EleTation  lO"". 

ForiUoaoftlM 
Centime  of  Onvity. 

Mean 
Ranges. 

Mean  Deflections. 

Mean 
Ranges. 

Mesa  Deflections. 

Accidental  . 
In  the  axis  of  the  bore 
Right    .      .      .     • 
Left      •      •     •     • 
Upwards     •     •     • 
Downwards       •     • 

1820 
1762 
1726 
1608 
2207 
1462 

161  right,  18)  left. 

151  right. 

53j  right. 

15  right. 

26]  r^t»  4|  left;. 

20  right. 

2616 
2702 
2558 
2332 
SS39 
2051 

4}  right,  23}  left. 
801  right,  32  left. 
181  right 
57  left. 
141  left. 
66  right. 

In  October,  1850,  Capt,  (Eear- Admiral)  Chads  made, 
on  board  the  "  Excellent,"  some  important  experiments 
with  ten-inch  shells,  which  he  rendered  excentric  by 
boring  two  holes  in  each,  diametrically  opposite  to  one 
another,  stopping  up  one  with  5  lbs.  of  lead,  and  the 
other  with  wood.  The  interior  was  occupied  by  a 
quantity  of  sand  and  ashes  equal  to  the  weight  of  the 
powder  required  to  fill  the  shell.  The  lead  was  intro- 
duced in  a  melted  state,  and  some  of  it  was  allowed  to 
flow  about  the  interior  of  the  aperture,  which  was  of 
a  conical  form  with  the  smaller  diameter  inwards. 
Shells  thus  prepared,  and  others  prepared  in  a  similar 
manner  with  6  lbs.  and  with  7  lbs,  of  lead,  also  common 
shells,  were  fired  at  elevations  of  15**  with  12  lbs.  of 
powder  ;  and,  while  the  mean  range  of  the  latter  was 
3073  yards,  the  others,  when  the  centre  of  gravity  was 
upwards,  ranged  from  3200  to  3550  yards.  These 
important  results  were  produced  by  an  excentricity 
which  amounted  only  to  0.15  inch — a  circumstance 
which  will  no  doubt  be  noticed,  and  lead  to  the  trial  of 
a  greater  excentricity,  in  fiiture  experiments. 

187.  The  methoa  adopted  in  making  experiments 
with  excentric  shot  was,  first  to  ascertain  the  position 
of  the  centre  of  gravity,  by  floating  the  projectile  in 
mercury,  and  marking  its  culminating  point  or  vertex  ; 
then  a  mark  upon  the  shot  diametrically  opposite  to 
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that  point,  gave  the  direction  of  the  axis  in  which  the 
two  centres  lay  ;  thus  the  shot,  when  fixed  to  a  wooden 
bottom,  oonld  be  placed  in  the  gun  with  the  centre  of 
gravity  in  the  several  positions,  upwards  or  downwards, 
right  or  left,  inwards  or  outwards,  in  which  the  flight 
was  to  be  tried. 

On  making  these  experiments,  it  appeared  that  not 
above  one  iron  shot  in  a  hundred,  when  floated  in 
mercury,  was  indifferent  as  to  the  position  in  which  it 
was  so  floated,  but  turned  immediately  until  the  centre 
of  gravity  arrived  at  the  lowest  point,  and  consequently 
that  not  one  shot  in  a  hundred  was  perfect  in  sphericity 
and  homogeneity.  This  defect  demands  the  most  serious 
consideration.  It  has  been  remedied,  as  we  have  seen 
(Art.  87,  Note),  in  the  fabrication  of  leaden  bullets,  and 
there  can  be  no  doubt  that,  if  duly  notified  to  the  con- 
tractors for  the  supply  of  iron  shot,  mechanical  skill 
and  ingenuity  would  discover  some  mode,  by  the  em- 
ployment of  wrought  iron,*  of  providing  more  perfect 


*  A  propoBitioD,  efmanating  from  an  officer  of  the  Royal  Engineers  (Captain 
Symmons^,  of  great  acquiremente  and  intelligence,  and  miich  experience  in 
the  manulacture  of  wrought-iron  girders  and  other  heavy  articles,  has  recently 
been  made  for  fabricating  guns  of  wrought  iron,  which,  with  equal  powers  of 
resistance  to  guns  of  cast  iron,  may  be  much  lighter,  and  more  capable  of 
resisting  the  explosion  of  the  charge.  The  reader  will  perceive  by  the  Note, 
Art  211,  that  Mr.  Daniel  Treadwell,  of  the  United  States,  constructed  a 
32-pounder  sea-service  gun,  in  great  part  of  pieces  of  wrought  iron  welded 
together,  and  compressed  by  i^  hydrostdtic  machine  of  great  power,  the  whole 
mass  formed  into  a  gun  by  turning  and  boring — therefore  tbis  is  not  a  new 
pTO|)oeition,  so  far  as  material  is  concerned ;  but  it  is  anticipated  that  the 
means  recently  discovered  for  welding  and  consolidating  bars  of  wrought  iron 
into  uniform  masses  will  allow  of  a  gun  being  produced  of  that  materia] , 
sufficiently  sound  and  tenacious  to  withstand  the  action  of  repeated  discbarges 
of  shot  by  the  agency  of  gunpowder. 

With  respect  to  shot,  it  may  be  stated  that  a  manufacturer  of  great  expe- 
rience is  now  prepared  to  make  shot  of  wrought  iron  for  experiment.  These 
will  not  be  so  apt  to  split  or  break  as  shot  of  cast  iron ;  they  may  also  be 
made  more  spherical,  and  perfectly  homogeneous :  it  is,  therefore,  extremely 
desirable  that  experiments  should  be  instituted  to  try  that  important  propo- 
sition. Wrou^t-iron  shot  may  be  more  liable  to  rust  and  corrode  than  cast- 
iron  ;  but  by  proper  precautions  this  may  be  prevented.  If  heated  to  a 
certain  temperature,  and  then  plnnged  into  a  vessel  containing  pitch,  a  very 
enduring  laoker  will  be  formed. 

In  a  letter  from  Messrs.  Fox,  Henderson,  and  Co.,  addressed  to  Captain 
Symmons,  it  is  stated  that  a  wrought-iron  shot  6.2  inches  diameter  would 
weigh  34.24  lbs.,  and  one  6.3  inches  diameter  would  weigh  35.92  lbs.  Cast- 
iron  shot  of  those  diameters  weigh,  respectively,  31.89  lbs.  and  33.46  lbs. 

M    2 
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shot,  as  well  in  figure  as  in  density.  The  process  by 
which  this  may  be  effected  will  no  doubt  render  the 
shot  much  more  costly,  and,  if  it  were  necessary  for 
general  service,  the  expense  would  prove  a  fatal  ob- 
jection to  the  suggestion,  but  this  is  not  required. 
Ordinary  shot,  however  imperfect  in  these  respects,  are 
sufficient  at  distances  and  under  circumstances  which  do 
not  require  a  high  degree  of  perfectibihty.  But  when 
a  successful  resiut  may  depend  upon  the  effect  of  one 
or  two  roimds — ^suppose  from  the  pivot-gun  of  a  large 
steamer,  which  may  have  just  attained  a  favourable 
position,  not  likely  soon  to  be  regained,  if  the  effect 
of  its  shot  should  fail — economy  in  expense  becomes 
the  worst  of  prodigaKty.  It  is  now  proved,  beyond  all 
doubt,  that  perfect  concentricity  is  indispensable  to 
accuracy  in  the  flight  of  spherical  projectiles ;  and  no 
expense,  therefore,  should  be  spared  in  providing  at 
least  a  few  correct  shot  for  such  occasions/ 

188.  On  analyzing  the  experiments  botlT  at  Ports- 
mouth and  Shoebury  Ness,  it  appears  that  the  flight 
of  the  ordinary  solid  shot  was  the  most  true,  the  lateral 
deflections  being  frequently  but  one  half,  sometimes  one 
third  or  one  fourth  only,  of  the  deflections  of  the  ex- 
centric  shot;  that  these  last  deflections  were  alwavs 
in  the  direction  in  which  the  centres  of  gravity  of  the 
shot  were  placed  in  the  gun  '^  and  that  the  increases  or 
diminutions  of  range  caused  by  the  vertical  deviations 


Also  that  the  price  of  200  wrought-iron  shot  weighing  85  lbs.  each  (in  all 
8.12  tons')  would  be  (5s.  5|(2.  each)  54/.  128.  If  the  shot  were  galvanized,  the 
additional  cost  would  be  (Is.  8^.  each)  13/.  28.  Hence  the  total  cost  of  200 
wrought-iron  shot  6.2  in.  diameter,  galvanized,  would  be  67/.  14«. 

*  It  is  rather  singular  that  the  French,  while  professing  to  attach  great 
importance  to  the  perfect  sphericity  and  concentricity  of  projectiles,  as  being 
essential  to  their  steadiness  of  flight  and  accuracy  of  practice,  should,  in  their 
recent  formations,  have  departed  from  the  principle.  It  being  found  that  the 
windage  of  the  canons-obusiers  was  not  sufficient  to  admit  such  shells  aa  wera 
strapped  by  slips  of  metal  to  the  wooden  bottom ;  in  order  to  remedv  this 
inconvenience  they  diminished  the  equatorial  diameters  of  the  shells  hy 
0.5  millim.  (.019  inch\  extending  the  reduction  over  a  zone  about  32  millim. 
(1.26  inch)  broad.  Ihey  have  thus  brought  the  shell  to  the  form  of  a 
spheroid,  and  have,  thereby,  entirely  destroyed  the  good  qualities  above 
mentioned. 

^   There  is  one  exceptional  case  only  in  the  whole  of  the  trials. 
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were  produced,  respectively,  as  the  centres  of  gravi^ 
of  the  shot  were  placed  upwards  or  downwarde.  It 
appears  also  that  the  lateral  deviations,  though,  in 
general,  constant  in  direction,  were  very  variable  in 
amount.  In  the  experimente  carried  on  at  Shoebury 
Ness,  on  the  9th  of  October,  1850,  the  vertical  deviation 
of  a  32-pounder  shot,  with  a  charge  of  10  lbs.  and  an 
elevation  of  2^",  produced  an  increase  of  range  equal 
to  above  400  yards.  And,  on  the  following  day,  the 
vertical  deviation  of  a  68-pomider  shot  from  an  8-inch 
gUB  of  65  cwt.,  with  a  charge  of  10  lbs.  and  an  ele- 
vation of  5°,  produced  an  increase  of  range  nearly  equal 
to  750  yards.  There  can  be  no  doubt,  therefore,  that 
from  a  68-pounder  gun  of  95  cwt.,  with  a  full  service 
charge,  and  an  elevation  of  15"  or  20°,  a  range  may  be 
obtained,  which,  under  certain  circumstances,  may  be  of 
ven''  g^eat  importance  to  the  naval  service  of  this  country. 

Xn  compliance  with  the  recommendation  of  the  author, 
as  above  stated  (Art.  186),  foxur  guns  of  112  cwt., 
mounted  on  carriages  which  admit  of  elevating  the 
gun  up  to  32"  inclusive,  were  prepared  as  proposed  by 
Captain  (Rear-Admiral)  Chads,  and  the  experimente 
were  resumed  at  Shoebiuy  Ness  in  July,  1851. 

The  shells  were  made  excentric  by  being  cast  with  a 
solid  segment,  a,  weighing  4  lbs.,  of  the  interior  sphere, 
left  in  the  shell  (fig.  12),  by  which  the  weight  of  the 
shell  was  increased  to  91  lbs.  The  figure  shows  the 
position  of  the  excentric  shell  as  placed  in  the  gun  with 
the  centre  of  gravity  upwards,  for  the  purpose  of  deter- 
mining the  longitudinal  deflection,  or  increase  of  range, 
thence  arising. 

Fig.  12. 
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Bbsult  of  Comparative  Tbials  from  10-iDch  Guns  of  112  cwt.»  10)  feet  in 
length,  with  Excentric  and  Concentric  Hollow  Shot  of  91  lbs.  and  87  lbs. 
respectively,  and  15  lbs.  Charges  of  Powder,  taken  at  Shoebury  Ness,  in 
the  year  1851. 


Ele- 
vatloQ. 


o 
2 

4 

6 

8 

10 

12 

16 

20 

24 

28 

32 


Natare  of  FrqJectUe. 


rExoentric 
tConoentrio 
( Exoentric 
( Concentric 

{Excentric 
Concentric 
{Excentric 
Concentric 
^Excentric 
\Conoentric 
(  Excentric 
( Concentric 

{Excentric 
Concentric 
I  Excentric 
Concentric 
Exoentric 
Concentric 
{Excentric 
Concentric 
{Excentric 
Concentric 


Banses. 


Tarda. 
1192 

1830 
1695 
2485 

3024 
2465 
8472 

3805 
3184 
4558 
3709 
5076 
4137 
5311 
4605 
5566 
4650 
5536 
4866 


Increaaeof 

Badso 
obtalnedwith 

Ckncentilc 

SbeU. 


} 

} 

} 
} 


Tarda. 

•  • 

145 

. . 

559 

621 
749 
939 
706 
916 
670 


Deflectiona 


to  Bight. 


{ 
{ 
{ 


Tarda. 
Not 

9 
6 
Not 

a5| 

■  Not 
37 
721 

210 
30 
87) 

157 

162 
45 

185 
89 

361 

321 


to  Left. 


Tanla. 
taken. 

taken. 
61 
13 
50 
taken. 
116 
54 
145| 
89 
1051 
109 
255 
280 
221 
198 
139 
298 


Ttmeaef 
FUgbt. 


9^ 

12tt 
148 


It  appears  from  the  preceding  Table,  that  the  ex- 
centric shell  reached  its  greatest  power  of  range  at  28% 
whilst  that  of  the  concentric  shell  continued  to  gain  up 
to  32°;  it  remains  to  be  seen  whether  at  higher  eleva- 
tions the  concentric  shell  would  gain  upon  or  overtake 
the  other. 

The  deflections  with  both  projectiles  at  these  high 
elevations  were  very  great,  but  those  of  the  excentric 
cannot  be  said  to  have  been  in  every  case  greater  than 
those  with  the  concentric  shell ;  seeing  that  at  12**  and 
20°  it  was  the  reverse,  and  at  32°,  whUst  the  deflection 
to  the  right  was  nearly  equal,  that  to  the  left  was  more 
than  twice  as  much  with  the  concentric  as  with  the 
excentric  projectile. 

In  these  experiments  both  the  excentric  shells  and 
hollow  shot  were  occasionally  found  to  be  cracked  when 
recovered  after   firing.     In  prosecuting  these  experi- 
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ments  it  may  therefore  be  necessary  to  increase  the 
thickness  of  metal  in  both  these  projectiles.  The  in- 
crease of  weight  thus  rendered  necessary,  the  charge 
remaining  the  same,  will  reduce  somewhat  the  initial 
velocity :  in  some  cases  it  may  increase,  in  others  di- 
minish the  range  (Arts.  238,  243)  ;  but  the  projectile 
will  be  enabled  the  better  to  overcome  the  resistance 
of  the  air,  and  though  the  striking  velocity  may  be 
less,  the  momentum,  and  consequently  the  penetrating 
power,  which  varies  with  the  density  of  the  projectile 
(Art.  79),  will  be  greater,  than  that  of  the  lighter  shell. 

It  is  very  important  that  these  experiments  should 
be  carried  out  to  their  utmost  practical  extent  with 
shells  made  still  more  excentric,  by  increasing  the 
weight  of  the  soUd  segment  a,  fig.  12,  left  in  the  shell, 
not  only  with  the  10-inch  guns,  but,  as  recommended 
by  the  author  in  his  letter  of  the  5th  September,  1850, 
addressed  to  the  Master-Greneral  of  the  Ordnance,  with 
the  68-pounder  guns  of  95  cwt.,  from  which  it  may  be 
expected  that  useful  results  may  Ukewise  be  obtained. 

It  must,  however,  be  remarked,  that  firing  at  these 
high  elevations  partakes  so  much  of  the  conditions  of 
vertical  shell  firing  as  to  be  liable  to  all  the  uncer- 
tainties of  that  practice  with  ordinary  projectiles  (Art. 
260),  and  is  such  that  there  would  be  little  probability 
of  hitting  a  ship  or  battery ;  but  in  shelling  fortresses, 
arsenals,  crowded  roadsteads,  or  any  extensive  space, 
these  extreme  ranges  might  be  very  serviceable. 

The  season  being  then  too  far  "advanced  to  prosecute 
the  experiments  with  excentric  shot  and  shells;  it 
being,  moreover,  necessary  that  excentric  shells  should 
be  cast  on  purpose,  and  that  there  should  be  provided 
a  carriage  which  might  admit  of  high  elevations  as  well 
as  resist  the  shock  of  a  discharge  with  the  maximum 
service-quantiiy  of  powder,  those  experiments  were 
unavoidSibly  deferred.^  ^ 

In  June,  1852,  experiments  were  resumed  at  Shoe- 
bury  Ness  with  a  lO-inch  gun,  of  116  cwt.,  carrying 
an  excentric  shell  of  100  lbs.,  and  the  following  is  an 
abstract  of  the  results. 
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Charge  16  lbs.,  Eleyation  28<>. 

.  Charge  16  lbs..  Elevation  S2^. 

Taids. 

Tarte, 

Mean  raoge  in  10  rounds  .     .     • 

Greatest  range 

Mean  deflection,  right 

„             left   •     •     •     • 

5342 

5473 

334 

380 

Greatest  range 

Mean  deflection,  right     .      .     . 
,,            let*  •      •     ■      • 

5675 

5860 

107 

284 

It  is  deserving  of  remark  that,  after  the  greatest  range 
(5860  yards)  had  been  obtained,  at  the  next  discharge 
the  gun  burst.     This  was  at  the  64th  round. 

In  December  of  the  same  year  further  experiments 
were  carried  on  at  the  same  place  with  a  68-pounder 
gun  of  95  cwt.  and  a  charge  of  12  lbs. 


Nature  of  Prqiectfle. 


Eleration  24" 

(Hollow  shot) io^i^ 

(Shell  fltted  with  Moonom's  plag»){G^t^^ 

(Ditto  with  Moorsom's  fuzes)      .     Mean  Range 
(Ditto  with  wooden  plugs)    .     .     Mean  Range 


Eleyation  26'' 

(Hollow  shot) Mean  Range 

(Shell  fitted  with  Moorsom's  plugs)  Mean  Range 

{Mean  Range 
Gxeatest 


(Shell  with  plug  cut  off) 


(Shell  with  wooden  plug) 
(Shell  with  wooden  fuze) 


Mean  Range 
Mean  Range 


Tanls. 

5744 
6500 
5297 
5470 
5587 
4637 


5368 
5415 
5767 
6000 
4950 
5300 


Mean  Deflection. 


Yards. 


) 


105  right,  9  leO. 

40  right,  125  left. 
250  rig^t,  350  left. 


} 


95  right. 

73  right,  33  left. 

122  left. 

200  left. 


All  the  results  above  stated  prove  decisively  the  cor- 
rectness of  the  deductions  from  theory,  and  of  the 
practical  maxim  that  errors  in  sphericit;jr  and  homo- 
geneity in  a  shot  are  causes  of  its  deviation  from  a 
correct  path ;  and  it  follows  that  spherical  and  homo- 
geneous projectiles,  being  the  most  simple,  and  quite 
indifferent  to  the  position  in  which  they  are  placed  in  the 
gun  and  roUed  home,  as  well  as  to  that  in  which  they 
pass  through  the  atmosphere,  are  decidedly  to  be  pre- 
ferred to  the  others. 

In  ricochet  firing,  whether  the  rebounds  take  place 
from  water,  as  in  the  experiments  made  on  board  the 
"  Excellent,"  or  on  land,   as  in  those  carried   on   at 
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Shoebmy  Ness,  the  shot  when  revolving  on  a  vertical 
axis,  instead  of  making  a  straightforward  graze,  suffered 
deflections  which  were  invariably  towards  the  same  side 
of  the  line  of  fire  a^  the  centre  of  gravity;  and  at 
every  graze  np  to  the  fourth  a  new  deflection  took 
place.     (See  Art.  184.) 

189.  Excentric  as  well  as  irregular  shot  can  only  be 
made  to  describe  undeflected  curves  by  having  rotations 
on  their  axes,  on  the  rifle  principle,  by  which  the 
tendencies  to  deviate  may  be  compensated;  and  from 
all  that  has  been  above  adduced  it  may  be  unhesitatingly 
asserted  that  the  employment  of  shot,  purposely  rendered 
excentric,  can  only  exaggerate  the  errors  occasioned  by 
the  imperfections  in  the  sphericity  and  homogeneity  of 
ordinary  spherical  shot.  Could  these  conditions  be  prac- 
tically fiilfilled,  no  deviations  could  take  place,  except 
from  causes  quite  independent  of  figure  and  centreing ; 
but  the  expectation  of  producing  corrections  by  increas- 
ing the  causes  of  error  must  for  ever  be  vain  and  de- 
lusive. When,  however,  mere  extent  of  range  is  con- 
templated, .that  important  object  may  be  gained  by 
excentric  projectiles,  since  the  recent  experiments,  con- 
currently with  theory,  show  that  if  the  centre  of  gravity 
is  placea  directly  above  the  centre  of  figure  the  range 
is  greatly  increased. 

The  results  of  these  very  curious  and  instructive 
experiments  fully  explain  the  extraordinary  anomalies, 
as  they  have  heretofore  been  considered,  in  length  of 
range  and  in  the  lateral  deviations :  these  have  been 
attributed  to  changes  in  the  state  of  the  air,  or  the 
direction  of  the  wind,  to  differences  in  the  strength  of 
the  gunpowder,  and  to  inequalities  in  the  degrees  of 
windage.  All  these  causes  are,  no  doubt,  productive  of 
errors  in  practice,  but  it  is  now  clear  that  those  errors 
are  chiefly  occasioned  by  the  excentricity  and  non- 
homogeneity  of  the  shot  and  the  accidental  positions 
of  the  centre  of  gravity  of  the  projectile  with  respect  to 
the  axis  of  the  bore.  The  whole  of  these  experiments 
furnish  decisive  proof  of  the  necessity  of  paying  the 
most  scrupulous  attention  to  the  figure  and  homogeneity 
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of  solid  shot,  and  the  concentricity  of  shells ;  and  they  ' 
exhibit  the  remarkable  fact  that  a  very  considerable 
increase  of  range  may  be  obtained  without  an  increase 
in  the  charge,  or  elevation- of  the  gun. 

The  abstract  given  in  Art.  186  of  the  Shoebury  Ness 
experiments  is  formed  from  the  Report  made  to  the 
Master-Gkneral  of  the  Ordnance  by  the  Select  Com- 
mittee to  whom  the  consideration  of  those  experiments 
had  been  referred ;  and,  in  concluding  the  subject,  the 
author  has  great  satisfaction  in  stating  that  the  Brcport 
alluded  to  is  perfectly  in  accordance  with  the  views  wriich 
induced  him  to  recommend  that  those  experiments  should 
be  instituted.  The  Report  states  that,  though  no  useful 
application  of  the  excentric  principle  can  be  made  in 
general  service,  and  that  its  use  is  limited  to  cases  in 
which  a  more  extended  range  may  be  required  than  is 
practicable  under  ordinary  circumstances,  yet  the  Com- 
mittee expresses  a  decided  opinion  that  the  very  inter- 
esting  experiments  which  have  been  made,  agreeably  to 
the  author's  suggestions,  must  be  considered  as  highly 
instructive,  since  they  prove  that  the  most  influential 
among  the  various  causes  of  the  deflection  of  shot,  in 
their  flight,  is  the  want  of  perfect  homogeneity  in  their 
material.* 

190.  A  very  ingenious  invention  has  lately  been 
patented  by  Mr.  Lancaster,  for  causing  a  shot  to  rotate 
on  its  axis  throughout  the  range,  by  firing  it  from  a 
carbine  or  a  piece  of  heavy  ordnance,  having  an  ellip- 
tical bore  of  small  excentricity.  The  helix,  which  has 
a  turn  of  about  one-fourth  of  the  periphery  in  ite  length, 
is  not  uniform,  being  nearly  rectilinear  to  a  certain 
distance  from  the  bottom  of  the  bore,  and  increasing 
gradually  but  rapidly  in  curvature  from  thence  to  the 
muzzle.  In  August,  1851,  some  experiments  were 
carried  on  at  Shoebury  Ness,  with  an  S-inch  cast-iron 
gun  of  this  nature,  10  feet  long  and  weighing  96  cwt, 
fhe  eUipticitj  of  the  bore,  or  the  difference  between 


*  The  Beport  was  communicated  to  the  author  by  order  of  the  Master- 
Qeneral  of  the  Ordnanoe,  Jan.  lltb,  1851. 
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the  axes,  was  0.27  inch  :  the  shot,  of  which  a  section 
perpendicular  to  the  axis  was  elliptical,  was  hollow,  its 
lorm  cylindro-conoidal,  and  it  weighed  75  lbs.  An 
elliptical  piece  of  felt,  rather  larger  than  the  base  of  the 
projectile,  was  fixed  to  that  base,  with  a  plate  of  iron  of 
the  like  form,  but  smaller,  below  it.  This  felt  performed 
the  oflSce  of  the  patch  in  the  ordinary  rifle,  and  it  had 
the  effect  of  taking  away  the  windage  without  creating 
much  friction.' 

The  following  Table  contains  the  results  of  the  expe- 
riments referred  to :— 


Bounds. 

CbazKe  In  Ibe. 

Ist 

2Dd 

10 

3rd 

4th   \ 

f 

5th 

' 

6th     ' 

7th 

I 

Remarks. 


The  shell  broke  on  leaving  the  gun. 

The  shell  ranged  800  or  900  yaitls. 

The  shell  broke  on  leaving  the  gan. 

The  shell,  which  was  of  wrought  iron,  broke. 

The  shell,  which  was  of  cast  iron,  broke. 


No  loaded  shells  were  tried. 

It  will  thus  be  perceived  that  all  the  shells  broke  in, 
or  on  leaving  the  gun,  except  that  used  in  the  fourth 
round.  The  others  were  all  blown  to  atoms,  as  if  they 
had  been  large  iron  canisters  for  holding  powder,  in- 
stead of  being  designed  for  projectiles.  That  round 
alone  afforded  the  means  of  forming  an  opinion  con- 
cerning the  efficiency  of  the  inventor's  method  of  pro- 
ducing rotation  :  the  shell  came  out  of  the  gun  entire, 
but  it  wabbled  on  to  the  distance  of  800  or  900  yards, 
in  a  manner  which  seemed  to  preclude  the  expectation 
that  any  useful  effect  would  be  obtained  from  this  nature 
of  ordnance  with  s?iells  or  hollow  shot.  If  solid  shot,  or 
shells  so  strong  as  not  to  break,  be  used  with  the  maxi- 
mum charge  of  16  lbs.,  it  would  probably  be  a  severe 
trial  for  the  gun. 

In  December,  1852,  some  farther  experiments  were 
carried  on  at  the  same  place,  with  a  68-pounder  gun  of 


•  It  will  be  seen  in  Art.  206  that,  in  the  United  States,  shot  have  been 
enreloped  in  felt  in  order  to  prevent  the  abrasion  of  the  bores  of  the  guns. 
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92  cwt.,  formed  as  above  described,  and  carrying  a 
spheroidal  shelL  The  ranges  and  deflections  were  as  in 
the  following  Table  : — 


Chaiige  in  lbs. 

Elevation. 

Range  to  tbe 
flratGraie 

Deflection  in  Yards. 

in  Yards. 

Right. 

Left 

10 

o 
2 

1340 

•  • 

7 

10 

5 

2290 

5 

•  • 

10 

10 

3540 

2 

•  • 

10 

15 

4400 

»  •  • 

50 

12 

15 

4400 

•  • 

50 

12 

15 

4800 

10 

•  t 

10 

17 

5600 

5 

*  • 

Two  8-inch  round  shot  fired  from  the  same  gun,  with 
charges  of  12  lbs.,  and  at  elevations  of  15"*,  ranged,  one 
of  them  to  the  distance  of  3200  yards,  with  a  deflection 
to  the  right  of  50  yards,  and  the  other  3350  yards,  with 
a  deflection  of  only  2  yards,  to  the  right. 

At  the  eighth  round,  the  oval  or  spheroidal  shell 
stuck  in  the  gun. 

Some  further  experiments  were,  in  the  present  year 
(1854),  carried  on  with  Lancaster's  projectiles ;  and  it 
appears  that  the  results  are  highly  favourable  to  the 
principle  on  which  ordnance  of  the  nature  above 
described  is  constructed. 

191.  In  December,  1848,  some  experiments  were 
made  at  Woolwich,  in  the  presence  of  Colonels  Dimdas 
and  Chalmer,  with  a  shell  weighing  57^  lbs.,  of  a 
conoidal  figure,  having  curvilinear  grooves  on  its  con- 
vex surface,  the  invention  of  a  Captain  Thistle,  of  the 
United  States'  army.  Eour  rounds  with  this  shell  being 
fired  from  a  32-pounder  gun,  with  a  charge  of  4  lbs.  of 
powder,  the  ranges  were  found  to  be  550  yards,  except 
m  one  instance,  when  the  shell  ranged  950  yards. 
Four  rounds  were  next  fired  from  an  8-inch  gun 
(65  cwt.),  with  the  usual  shells,  each  56  lbs.,  and 
charges  of  4  lbs.,  when  the  mean  of  the  ranges  was 
about  870  yards.  Two  rounds  of  solid  32  lbs.  shot,  of 
the  usual  spherical  form,  were  then  fired  from  the 
32-pounder  gun,  when  each  shot  ranged  about  1000 


• 
1 
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yards.  All  the  rounds  were  fired  at  the  same  elevation, 
3  J  degrees.  The  superiority  of  the  spherical  projectiles  is 
in  this  case  manifest ;  though  it  is  said  that  the  eonoidal 
shot  went  forward  like  an  arrow,  with  its  point  in  front. 

The  experiments  were  resumed  January  15th,  1849, 
when  Captain  Thistle's  eonoidal  shells,  projected  from  a 
32-pounder  gun,  were  compared  with  spnerical  shells 
weighing  48  lbs.,  projectea  from  an  8-inch  gun  as 
before.  The  charges  were  one-twelfth  of  the  weights 
of  the  respective  shells,  and  the  elevations  were  3 
degrees.  At  the  first  round  Captain  Thistle's  shell 
ranged  1155  yards,  and  entered  the  butt  after  ricochet- 
ing on  the  groimd;  and,  at  the  next,  the  spherical 
shell  ranged  1010  yards.  At  the  third  round  Captain 
Thistle's  shell  ranged  1000  yards,  but,  on  this  occasion, 
instead  of  going  straight  forward,  it  turned  over  several 
times  in  its  flight. 

192.  In  March,  1849,  Dr.  Minesinger,  an  American, 
exhibited  at  Woolwich  a  spherical  ball  (23  to  the  lb.), 
having  attached  to  it  a  four-grooved  tail  resembling  the 
first  screw-propellers  with  four  leaves.  The  ball  was 
fired  from  a  gun  5  feet  7  inches  long,  with  a  percussion- 
lock.  The  gun  contained  at  the  breech  a  space  for  a 
chamber  (an  old  construction),  and  five  of  these  cham- 
bers, each  3  inches  long,  being  previously  loaded,  might 
be  successively  introduced  in  the  barrel,  no  ramrod 
being  necessary.  Each  chamber  has  a  projecting  nipple, 
on  which  is  a  percussion-cap.  The  grooved  tail  of  the 
ball  is  placed  next  to  the  charge,  and  20  rotmds  may 
be  fired  in  a  minute.  Fig.  is. 

Dr.  Minesinger  exhibited  also  an  oblong 
shot  or  shell  (ng.  13)  for  a  32-pounder  gun, 
with  a  four-grooved  tail  similar  to  that  of 
the  musket  bullet ;  it  weighed  46  lbs. ;  when 
used  as  a  shell  it  is  cast  hollow,  and  has  a 
copper  cap  placed  on  the  end.  Neither  of 
these  projectiles  was  found  to  answer  the 
proposed  purpose.  Dr.  M.'s  shot  were  fired 
from  a  British  32-pounder  of  56  cwt.,  with 
a  charge  of  10  lbs.,  and  were  found  to  be  decidedly 
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inferior  to  the  service  balls  used  with  that  nature  of 
ordnance. 

193.  The  bombardment  of  a  fortified  place  is  more 
destructive  to  the  non-combating  inhabitants,  generally 
very  numerous,  than  to  the  defenders  of  the  works, 
who,  when  not  on  duty,  are  lodged  in  shell-proof 
barracks,  and  produces  less  eflfect  upon  the  military 
works  than  upon  the  dwellings  of  the  citizens.  In  fact, 
the  object  of  the  bombardment  is  to  compel  the  garrison 
to  surrender,  not  by  the  injury  which  it  may  sustain, 
but  by  the  slaughter  and  misery  inflicted  on  the  un- 
offending inhabitants  ;  and  no  retrospect  can  be  more 
afflicting  than  that  which  intrudes  on  the  mind  of  one 
who,  like  the  author,  has  witnessed  the  horrors  of  a 
bombardment. 

When  the  very  existence  of  a  nation  is  menaced, 
when,  consequently,  self-defence,  active  as  well  as  passive, 
is  a  paramount  consideration,  the  infliction  of  the  greatest 
possible  injury  on  the  aggressor,  by  any  means  what- 
ever, becomes  justifiable ;  but,  in  a  war  of  policy,  which 
should  be  directed  rather  against  the  chief  of  a  state 
and  his  forces  than  against  his  subjects,  a  measure,  the 
dreadful  consequences  of  which  fall  upon  these  alone, 
must  inevitably  engender  among  them  feelings  of  bitter 
animosity  agamst  the  nation  by  which  they  have  been 
so  cruelly  outraged. 

194.  But,  if  it  be  determined  that  a  place,  whether 
it  be  an  inland  fortress  or  a  naval  arsenal,  shall  be 
bombarded,  the  ordnance  used  should  be  of  large  calibre, 
and  mortars  should  be  employed  rather  than  howitzers. 
When  the  object  is  to  crush  buildings  or  destroy  ship- 
ping, bomb-shells,  fired  at  considerable  angles  of  eleva-» 
tion,  should  be  used,  in  order  that  the  momentum  ac- 
quired in  their  descent  may  be  sufficient  to  penetrate 
magazines  or  casemates  down  to  the  foundations,  and 
there  exploding,  set  fire  to  the  buildings  and  create 
havoc  and  disorder  among  the  troops ;  or  should  they 
fall  on  ships,  either  pierce  through  and  sink  them,  or, 
by  exploding,  blow  them  up.  Neither  percussion  nor 
concussion  shells,  fired  at  comparatively  small  elevations, 
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will  serve  this  purpose  ;  and  it  may  be  doubted  whether 
auy  time  fuzes  can  withstand  the  shock  of  the  charge 
wliich  must  be  used  in  firing  excentric  shells  (Art, 
1>5>)  from  a  68-pounder  gun,  or  a  10-inch  shell-gun^ 
to  obtain  a  range  of  5000  or  6000  yards.  But  it  is 
known  that  the  fiize  of  a  13-inch  shell  will  resist  the 
shock  produced  by  the  explosion  of  20  lbs.  of  powder  in 
a  sea-service  mortar,  and  the  fiize  of  a  10-inch  shell  will 
resist  the  shock  produced  by  10  lbs.  of  powder.  The 
t  fft-ct  of  the  recoil  of  a  10-inch  shell-gun  downwards  on 
the  deck  of  a  steamer,  severely  damages  the  vessel  by 
strainiuf]^  it  in  every  joint ;  but  no  distress  is  caused  by 
the  discharge  of  a  13-inch  shell  in  a  mortar-ship,  in 
which  the  ordnance  is  placed  on  a  solid  mass  of  material 
resting  on  the  bottom  of  the  vessel.' 

I  ft  5.  For  the  bombardment  of  a  naval  arsenal,  the 
13-inch  mortar  is  a  most  valuable  piece  of  ordnance ; 
aii^l,  as  its  transport  by  sea  is  neither  so  difficult  nor  so 
o  istly  as  by  land,  the  considerations  which  prevent,  or 
tiii|M-de  to  a  great  extent  the  employment  of  these,  and 
uf  10-inch  mortars,  in  the  land-service,  are  not  suffi- 
'■ivntly  cogent  to  warrant  the  disuse  of  such  ordnance 
iu  naval  ex{>editions.  It  appears  to  the  author  that  a 
Lirp.*  flei^t  fitted  out  specially  for  the  purpose  of  bom- 
Kirdment,  should  be  provided  with  a  certam  number  of 
l^iinlM^hiiM.  These  are  very  inexpensively  furnished, 
dniw  little  water,  and  may  be  towed  to  their  fighting 


*  ne  ranges  of  the  13-inch  and  10-inch  flea-service  mortars  dififer  very  little 
fr:«a  «cb  other,  the  former  heinj;  4200  yards,  and  the  latter  4000  yaids,  the 
t.*T^Mjiia  in  hoth  canea heing  45  degrees.  (Tahle  XXVII.,  Appendix  D.)  The 
««  jLt  of  a  13-inch  mortar  is  101  cwt.,  that  of  a  10-inch  gun  86  cwt.,  and  of 
t  *>w|^.  ^an  fCS  cwt.  The  weight  of  a  13-inch  shell,  empty,  is  190  Ihs.,  and 
ti.at  *^  tu  Uintinfr  powder  6  lbs.  12  02.;  the  weight  of  a  10-inch  shell,  empty, 
It  •**»  *K«.,  and  that  <»f  ita  bnrsting  powder  2  lbs.  12  oz.  Lastly,  the  weight  of 
to  >^  -#  h  fthell,  empty,  is  41  lbs.,  and  that  of  its  bursting  powder  1  lb.  14  oz. 
^A^»U^risf»  Manwal,)  The  practice  of  these  large  shells,  from  their  com- 
;«ratiTrlT  small  initial  Telocities,  with  respect  to  range,  time  of  flight,  and 
vv'.tf'tT  m  the  curve,  may  be  determined  with  tolerable  precision  from  the 
)ar»»»iic  the«»ry.  (See  Art.  45,  Note.)  A  range  of  4000  yards,  or  about 
Z^  i..'««,  U  i|uits  ftilequate  to  the  bomhardmcut  of  any  arsenal,  with  ita 
ti^x^xi'ifo^  bajracka,  dock-yards,  and  basina :  these  conld  scarcely  be  miosed 
al  •%mrj  ducharvre,  and  a  few  13-inch  shells  would  suffice  to  crush  tho 
bb.; iiaV^i  and  destroy  tb«  shipping. 
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positions  by  spiall  steam-tugs  :  an  officer  and  a  few 
marine  artillerymen  suffice  for  the  service  of  the  mor- 
tars :  they  are  also  small  objects  for  the  enemy  to  fire 
at ;  and,  if  destroyed,  there  is  comparatively  little  loss, 
in  value,  and  small  risk  of  life.  Seven  bomb-ships 
were  attached  to  the  Baltic  fleet  in  1801,  and,  from 
these,  at  the  time  of  forcing  the  passage  of  the  Sound, 
shells  were  thrown  into  Cronenberg  with  considerable 
effect,  while  the  fleet  sustained  no  injury  whatever  from 
the  enemy's  guns.  Admiral  Nelson  made  use  of  those 
bomb-ships  at  the  battle  of  Copenhagen;  and  to  this 
bombarding  power  was  greatly  indebted  in  bringing 
those  very  critical  operations  to  a  successful  termination. 
In  the  feritish  naval  service,  though  bomb-ships  no 
longer  exist,  13-inch  and  10-inch  sea-service  mortars  are 
retained  (see  Table  XVII.,  Appendix  D)  :  from  this  it 
appears  that  horizontal  or  howitzer  shells,  fired  from 
the  pivot  ffuns  of  steam  frigates,  are  supposed  to  be 
efficient  substitutes  for  mortars  in  bombardments  of 
fortresses  and  naval  arsenals :  but  this  is  not  so ;  and 
therefore  to  employ  large  and  costly  steam  ships  in  this 
way,  is  to  incur  a  risk  of  very  great  loss  in  property  and 
life,  without  the  power  of  accomplishing  the  peculiar 
conditions  required  in  bombardments,  and  which  mortar 
shells  can  so  much  more  effectually  fulfil.  (See  the 
preceding  article.) 

The  bombardments  by  the  French  of  St.  Juan  d'Ulloa, 
in  1838,  and  of  Yera  Cruz,  in  1839,  prove  sufficiently 
that  our  neighbours  have  not  abandoned  the  use  of  sea- 
service  mortars ;  and,  from  the  Aide  Memoire  Navale 
we  learn  that  such  mortars  are  considered  indispensable 
for  bombardments.  The  French  possess  several  mortar- 
ships  (bombardes),  as  "  La  Dore,  "  L' Acheron,"  "  Le 
Vesuve,"  "  Le  Cyclope,"  &c.,  each  carrying  two  mortars 
and  complements  of  500  shells. 

The  following  Table  gives  the  ranges,  deflections,  &c. 
of  a  12-inch  French  sea-service  mortar ;  and  to  these  are 
added  the  number  of  shells  in  every  hundred  fired, 
which,  in  experiment  with  different  mortars,  fell  withia 
rectangular  areas  of  various  magnitudes. 
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Tabu  of  PftACnCB  witli  a  FreDch  MorUr  of  32  Cent  (12)  inch),  1840.    Elev.  42^. 
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Table  of  Practice  with  a  Mortar,  &Ca — continued. 


Number  per  cent,  of  Shells  which  strack  the  Ground  within— 

■ 

L  A  Beetant^e  of  indefinite  length  in  the  dinetloa  of  the 
Lioe  of  Fire,  and  wbooe  Breadth  was,  in  Tania, 

2 

H 

11 

53.5 

40. 

30.5 
50. 

a  a 

22 

74. 

60. 

48. 
80.5 

a  a 

33 

44 

54 

65 

87 

Mortar  of  32  c.  (12^  in.)  pointed  at) 
an  object  distant  654  pirds       .      .  ) 

Mortar  of  32  c.  and  27  c.  at  654  yards  \ 
(12^  in.  and  10}  in.)    .      .      .      ./ 

Mortar  of  27  c  (8^  in.)  at  654  yards 

Mortar  of  15  c.  (6  in.)  at  327  yards  . 

Ditto            ditto          at  654  yards  • 

24. 

17.5 

13. 
11. 

•  a 
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27. 

a  a 
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84.5   91.4 
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•  •                 •  • 
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99. 

96.5 
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. . 

2.  A  Square  whose  Side  wis,  fai  Tarda, 

2 
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o'.68 

11 

5.78 
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22 

15.8 
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33 

44 

54 

65      87 

60.3  72.6 

59.072.3 
44.3  59.8 

62.8  85  !3 
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MortAr  of  32  c.  (12j^  in.)  pointed  at^ 

an  object  distant  654  yards 
Mortar  of  32  c.  and  27  c.  at  654  yards 

(12|  in.  and  10^  in.}     .... 
Mortar  of  27  c.  (S)  in.)  at  654  yards. 
Mortar  of  15  c.  (6  in.)  at  327  yards   . 
Ditto            ditto         at  654  yards     a 

27.1. 

22.7, 
15.1 

21  .'4, 

39.5 

35.9 

24.4 

H.9 

50.4 

48.1 
34.2 

a  a 
48  a 

80. 

80. 
71.5 

106! 

196.  It  mifflit  have  been  foreseen  that  nmnerous 
gun-boats  would  be  required  to  act  with  the  naval  force 
sent  to  the  Baltic  sea,  as  no  expedition  intended  to  act 
in  shallow  waters  was  ever  undertaken  without  beinj 
accompanied  by  such  craft.  Numerous  gim-boats,  eacl 
armed  with  a  powerful  gun,  formed  part  of  the  equip- 
ment for  the  naval  force  sent  to  Walcheren  in  1809,  and 
were  found  extremely  useful,  on  all  occasions,  in  shallow 
inland  waters.  The  day  after  the  landing  of  the  troops, 
a  gallant  and  efficient  attack  was  made  by  those  boats 
on  the  fort  of  Ter  Veer,  then  invested  on  the  land 
side,  which  ended  in  the  place  being  taken. 

After  the  action  at  Copenhagen,  in  1807,  the  Danes 
lost  nearly  all  their  line-of-battle  ships  and  frigates,  but 
they  still  possessed  some  stout  brigs  of  war,  and  a  great 
number  of  well-armed  gun-boats ;  and  during  the  calms 
which   frequently   prevail    in  ,the  Danish  waters,  the 
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latter    were    particularly   destructive    to    the    British 
cniiserB  and  convoys. 

On  the  4th  of  June,  1808,  during  a  calm  in  the  Great 
Belt,  the  "  Tickler"  gun-brig,  commanded  by  Lieutenant 
Skinner,  was  attacked  by  4  Danish  gun-boats,  and  after 
a  conflict  of  fomr  hoiurs,  in  which  the  commander  was 
killed^  she  was  obliged  to  surrender.  A  few  days  after- 
wardis,  the  bomb- vessel  "  Thimderer,"  Captain  Caulfield, 
and  the  gun-brig  "  Turbulent,"  Lieutenant  Wood,  with 
a  convoy  of  70  vessels,  were  attacked  by  25  Danish 
gun-boats,  when  the  "  Turbulent "  was  captured,  with 
iO  or  12  of  the  merchant-ships  :  and  on  the  2nd  of 
August,  the  gun-brig  "  Tigress,"  Lieutenant  Greens- 
W4j<id,  was  taken  by  16  Danish  gun- vessels.  On  tlie 
2."ith  of  October,  in  the  same  year,  the  British  64-gun 
^hlp  "  Africa,"  with  a  homeward-bound  convoy  of  137 
8ail,  was  attacked  by  a  Danish  flotilla,  consisting  of  25 
large  gun  and  mortar-boats,  and  7  armed  launches; 
nearly  all  the  convoy  escaped,  but  the  "  Africa"  was 
severely  damaged;  and,  had  the  daylight  continued 
two  hours  longer,  she  must  have  surrendered  or  sunk. 
— James  s  Navcd  History^  vol.  v.  j^.  74-76. 

On  the  7th  of  July,  1809,  a  British  squadron  of  4 
fekipA,  under  Captain  Thomas  Byam  Martin,  while 
cruifiang  off  the  coast  of  Finland,  discovered  a  Eussian 
flotilla  of  8  gun-boats,  and  a  fleet  of  merchant  vessels,  at 
anchor  under  Porcoln  Point.  The  position  which  these 
had  taken  was  one  of  extraordinary  strength,  being 
b^'tween  two  rocks,  which  served  as  covers  to  their 
winps,  and  from  whence  a  destructive  fire  of  grape 
or>uld  be  poured  upon  any  boats  that  should  approach 
them.  Notwithstanding  this,  the  boats  of  the  ships, 
17  in  number,  advanced  close  up  to  the  gun-vessels 
without  firing  a  musket,  and,  boarding  them,  carried 
all  before  them  :  6  of  the  vessels  were  taken,  1  sunk, 
ztA  1  escaped ;  12  merchant-vessels  also,  laden  with 
j<m-der  ana  provisions  for  the  Russian  army,  were 
taken*  On  tne  25th  of  the  same  month,  17  boats 
frrifn  a  British  squadron,  under  Captain  Dudley  Pater, 
attacked  4  Russian  gun-boats,  and,  after  a  sanguinary 
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contest,  succeeded  in  capturing  3  of  them. — Tbidy  pp 
180-182. 

The  Russians  have  now  in  the  Baltic  numerous  gun- 
boats, which,  keeping  in  comparatively  shallow  water, 
among  the  islands,  where  no  large  ship  can  approach 
them,  are  ready  at  every  moment  to  issue  forth  and 
seriously  annoy  the  most  formidable  fleet  of  line-of-battle 
ships  on  the  coast. 
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PART  III. 

ox  ORDNANCE  RE-BORED,  AND  NEWLY  CONSTRUCTED,  FOR 
THE  BRITISH  AND  FOREIGN  NAVIES. 


I.    BORED-UP  GUNS. 

107.  The  practice  oi  reaming-out  guns,  or  boring  them 
up,  first  took  place  in  the  British  service  in  the  year 
1H30,  when  about  800  guns,  24-pounders,  7  feet  6  inches 
\a  »ng,  which  had  been  made  according  to  the  construc- 
tion recommended  by  Sir  William  Congreve,  and  about 
aA  many  more  guns,  also  24-pounders,  of  Sir  Thomas 
Blomefield*8  construction,  were  bored  up  to  32-pounders 
for  the  navy.  (See  Table  XVII.,  Appendix  D.)  The 
practice  was  afterwards  extended  to  iron  guns  of  all 
natures,  from  the  9-pounder  to  the  32-poimder  inclusive, 
by  enlarging  the  bore  of  each  to  the  next,  and,  in  some  - 
caaecs  to  the  second  higher  calibre,  and  leaving  reduced 
windages.*  This  may  be  considered  as  a  temporary 
exi^-dient  to  increase  the  weight  of  metal  projected  from 
njch  gims  as  were  then  on  hand  in  this  country,  at  a 
time  when  the  advantages  of  large  calibred  oranance 
were  not  absolutely  deaded  on,  and  when  the  Govem- 
mf*nt  was  not  prepared  to  sanction  the  expense  of 
casting  new  guns  for  projecting  the  heavier  natures 
of  nhot  or  shells.  But  now  that  the  vast  advantages 
of  heavy  shot  are  well  understood,  and  that  France,  the 
United  States,  and  other  countries  have  determined  on 
anning  their  ships  with  new,  long  and  powerful  ord- 

• 

*  Tke  Frencfa,  on  the  reoommeDdation  of  General  Paixhans,  had  previously 
^KiM  to  boi«  up  thdr  Ion:;  (nins  to  the  next  {greatest  calibre  :  bui  all  guns 
m  fnafiJ  h«Te  lieen  sniierBeded  in  their  naval  service  by  new  guns  and 
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nance,  the  time  is  come  in  which  the  half  measure,  as 
it  may  be  called,  should  be  abandoned  ;  that  the  bored- 
up  guns  in  the  service,  with  such  exceptions  as  will  be 
mentioned  presently,  should  be  superseded,  and  that 
good  and  efficient  guns  should  be  provided  of  calibres 
equal  to  those  to  which  the  bored-up  guns  were  enlarged. 
By  such  a  measure  only  can  it  be  expected  that  in  a 
future  war  our  ships  should  be  able  to  contend  success- 
fully with  those  of  nations  which  have  adopted  in  their 
navies  the  most  approved  natures  of  ordnance. 

198.  The  great  advantage  arising  from  the  reduction 
in  the  windage,  together  with  the  increase  in  the  weight 
of  metal  projected,  procured  immediately  for  the  bored- 
up  guns  a  certain  degree  of  consideration,  which,  it  is 
to  be  apprehended,  has  caused  the  imperfections  arising 
from  tne  diminution  of  the  quantity  of  metal  in  the 
gun  itself  to  be  overlooked.  The  reduced  windage 
indeed  permits,  in  some  respects,  equal  eflFects  to  be 
produced  with  lower  charges  of  powder  than  were  used 
with  the  original  gun.  For  instance :  the  old  24- 
pounder  gun,  whose  windage  was  .211,  when  bored  up 
to  a  32-pounder,  with  a  windage  equal  to  .123,  and 
charged  with  7^  lbs.  of  powder,  would,  with  rather 
higher  elevations,  propel  its  shot  as  far  as  the  gun 
in  its  original  state  with  its  usual  charge  of  8  lbs.  The 
initial  velocities  would  be  the  same  (about  1600  feet 
per  second),  and  the'Yorce  with  which  the  shot  would 
penetrate  into  any  material  would  be,  at  all  practicable 
distances,  in  favour  of  the  bored-up  gun.  Again,  if  the 
latter  were  charged  with  6^-  lbs.  of  powder,  by  which 
an  initial  velocity  equal  to  1490  feet  per  second  would 
be  produced,  it  would  be  found  that  the  force  of  pene- 
tration is  at  first  greatest  in  the  original  24-pounder 
gun,  with  the  charge  of  8  lbs. ;  at  the  distance  of  about 
400  yards  from  the  object  the  penetrating  forces  become 
equal ;  and  at  all  greater  distances,  the  penetrating  force 
of  the  larger  shot  of  the  bored-up  gun  is  the  greatest.* 

■  It  is  to  be  regretted  that,  when  the  old  guns  were  bored  up  to  a  higher 
calibre,  measures  were  not  taken  to  introduce  uniformity  in  the  quantity  of 
windage,  and  that  great  anomalies  in  this  respect  were  allowed  to  subsist. 
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199.  It  is  not,  however,  from  a  comparison  of  the 
effec-tB  produced  by  the  bored-np  gmis  with  those  pro- 
duced by  the  gun  m  its  original  state,  that  the  relative 
values  of  the  former,  and  of  a  gun  equal  in  calibre  but 
of  more  perfect  construction,  are  to  be  determined.  The 
advantages  with  respect  to  the  power  of  penetration, 
which  appear  to  be  so  much  in  favour  of  the  bored-up 
gun,  are  perhaps  more  than  coimterbalanced  by  the 
defect  arising  from  the  diminution  of  the  weight  of 
metal  in  the  gun,  by  which  its  recoil  is  rendered  con- 
fdderably  greater  than  that  of  a  gun  of  equal  calibre 
and  of  the  original  formation.  This  circumstance,  b^ 
fddes  producing  greater  strain  on  the  carriage,  renders 
the  gun  more  unsteady,  and  the  practice,  in  conse-' 
qnence,  more  uncertain.  If,  in  order  to  diminish  the 
recoil,  smaller  charges  of  powder  be  employed,  the 
penetrating  power  of  the  shot  will  be  diminished  in 
a  correspondmg  degree. 

200.  Captain  Simmons,  in  his  ^*  Discussion  on  the 
Present  Armament  of  the  Navy*'  has  calculated  a  Table 
(page  18),  in  which  are  shown  the  relative  penetrating 
powers  of  a  24-pounder  gun,  and  the  same  gun  reamed 
out  to  a  32-pounder,  the  charge  of  the  latter  being  di- 
minished so  far  that  the  initial  velocities  are  proportional 
t4>  the  weights  of  the  guns  with  their  carriages ;  when, 
consequenUy,  the  recoils  or  strains  are  rendered  equal  to 
one  another.  In  this  state  the  penetrating  force  of  the 
bored-up  gun  falls  even  below  that  of  the  original 
24*pounder,  till  the  distance  of  the  shot  from  the  gun 
is  about  3000  yards ;  but  at  such  a  distance  as  this,  the 
elevation  of  the  gun  being  necessarily  high,  the  practice 
most  be  extremely  uncertain.  It  is  thus  of  the  utmost 
importance,  as  well  with  respect  to   the   extent  and 


Tkvi  tht  dittneter  of  the  bore  of  the  old  32-i)ounder  weighing  56  cwt.,  and  of 
Utf«r  vei^hing  from  48  to  60  cwt.,  in  6.41  inches^  while  Congreve*8  and 
P44sje6eld's  24-poundere  of  39,  40,  and  41  cwt.  were  bored  up  (as  32- 
MtMfa-r«)  to  C.S5  inches ;  and  again,  Blomefield'B  24-pounder  of  32  cwt.  and 
Li  iK^fcmnder  of  25  cwt.  were  bored  up,  as  32-pounder8,  to  6.3  inches.  The 
<aLVff«  of  Mr«  Monk's  gun  (A )  is  6.376  inches.  Thus  there  have  been  intro- 
^iwoai  m  the  serrice  four  different  diameters  of  bores  for  32-pounder  guns, 
eaMB(|iwtiily  four  different  windages  for  shot  of  equal  diameters. 


184  NAVAL  GUNNERY.  Part  UI. 

accuracy  of  the  range  as  to  the  penetrating  power  of 
the  shot,  that  a  gun  should  contain  a  certain  mass  of 
metal  with  relation  to  the  weight  of  the  projectile ; 
a  deficiency  in  that  mass  causing  the  advantages  of  a 
diminished  windage  to  be  in  a  great  measure  lost ;  the 
shaking  of  the  piece  before  the  projectile  quits  it,  par- 
ticularly when  nigh  charges  of  powder  are  used,  una- 
voidably producing  irregularity  in  the  initial  direction 
of  the  shot.  The  perfection  of  a  gim  consists  in  an 
union  of  both  qualities,  steadiness  and  the  least  possible 
windage;  for  only  by  these  combined  can  it  be  ren- 
dered capable  of  throwing  shot  to  the  greatest  distance 
within  battle  range,  with  the  least  elevation,  and,  con- 
sequently, with  the  greatest  amount  of  useful  eflFect. 

201.  Since  the  country  now  possesses  a  considerable 
number  of  new  guns  of  large  calibre  and  improved 
constructions,  no  reason  exists  for  retaining  bored-up 
guns  as  part  of  the  armament  of  the  British  navy, 
except,  perhaps,  for  bri^  and  other  small  vessels,  or 
for  private  ships  hired  into  the  service.  The  French 
have  no  bored-up  guns  on  the  broadsides  of  their  ships 
of  the  line  or  frigates;*  nor  are  there  any  bored-up 


*  The  French  ships  are  armed,  or  are  appointed  to  be  armed,  with  the  fol- 
lowing natures  of  gun,  exclusive  of  canons-obusiers  (the  weights  and  dimen- 
sions are  expressed  in  English  denominations): — d6-pounders  (FrA  length 
9  ft.  7  in.,  and  weight  69  cwt.,  the  weight  of  the  shot  being  43.21  lbs. ;  30^ 
pounders  (Fr.),  No.  1,  length  9  ft.  3  in.,  and  weight  69  cwt. ;  30-pounders 
(Fr.),  No.  2,  length  8  ft.  6  in.,  and  weight  49  cwt.,  the  weight  of  the  shot 
for  both  being  34  lbs. ;  and  24-pounders  (Fr.),  length  9  ft.  4  in.,  and  weight 
41 J  cwt.,  the  weight  of  the  shot  being  26  lbs.  10  oz.  The  decree  of  the  27th 
of  July,  1849,  by  which  the  50-pounder  gun,  10  feet  2  in.  long,  and  weighing 
84  cwt.,  had  been  ordered  to  be  introduced  into  the  French  naval  service,  waa 
rescinded  by  the  commission  which  drew  up  the  "  Enquite  Parlementaire  " 
(see  tom.  ii.  p.  405  of  that  work),  and  30-pounder  guns  were  ordered  to  be 
substituted  for  them :  this  was  done  on  the  ground  t£ftt,  as  the  weight  of  the 
50-pounder  is  far  greater  than  that  of  a  30-pounder,  by  the  substitution  of 
the  lighter  but  very  efficient  gun,  vessels  may  be  armed  with  a  greater  number 
of  pieces ;  and,  from  the  circumstance,  it  is  evident  that  the  commission 
attached  more  importance  to  the  fire  of  the  smaller  ordnance  than  to  that  of 
the  heavier  nature,  which  would,  necessarily,  be  fewer  in  number.  It  appears 
by  the  proceedings  of  the  commission  of  Gavre,  1848,  that  three  other  new 
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shorter  than  the  pieces  of  the  same  nature  alreaily  established.     2nd.  A  new 
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goiiB  in  the  United  States*  navy,  except  the  8-inch 
gtmSy  which  were  bored-np  from  42-pounder8.  All  the 
gnns  retained  in  that  service  are  either  the  most  efficient 
of  the  old  ordnance,  or  certain  others  whose  use  has  not 
yet  been  discontinued/  A  great  prejudice  exists  in  the 
United  States  against  the  practice  of  boring-up,  since 
a  42-poimder  bored-up  to  a  64-pounder,  the  diameter 
being  enlarged  from  7  to  8  inches,  with  a  charge  of 
14  lbs.,  burst  on  board  the  "  Fulton ;"  the  service  charge 
was  8  lbs. 

The  long  42-pounder  so  reamed  out,  and  carrying  a 
lall  of  64  lbs.,  is  said  to  afford,  with  a  charge  of  12  lbs., 
1  better  range  at  the  second  graze  than  the  gun  in  its 
original  state  (Ward,  United  States*  Navy,  p.  105)  ;  but 
at  the  first  graze,  and  at  elevations  not  exceeding  3 
^fefrrees,  the  long  42-pounder  with  a  charge  of  12  lbs., 
which  the  reamed-out  gun  could  not  sustain,  is  greatly 
superior  to  the  other. 

Since  the  publication  of  Lieutenant  Ward's  Treatise 
there  have  been  introduced,  in  1851,  a  new  shell-gun 
H  ft^t  10  inches  long,  and  weighing  63  cwt.,  and  another 
S  feet  4  inches  long,  weighing  55  cwt.  Besides  these, 
in  1>?50,  a  new  64-pounder  unchambered  gun  10  feet 
^  inches  long,  and  weighing  105  cwt.,  was  adopted  as 
a  pivot-gun  for  vessels  of  all  descriptions.  Thus  has 
Ut'U  realized  Lieutenant  Ward's  announcement  that  a 
;nin  poseessing,  in  the  highest  degree,  extent  of  range, 
a^i-uiBcy  of  fire  and  power  of  penetration,  was  being 
prepared  for  purposes  which  essentially  require  those 
important  faculties. 


A^miMkr  (Fr.)  gnn  (No.  8),  its  charge,  with  solid  shot,  being  3  kil.=a 
41s«  U»  oc  (rniuccd  charge  2.5  kil.ssS  lbs.  8  oz.),  and  for  hollow  shot,  2  kil. 
s4  !>«.  6  ox.  The  oommijwion  ascertained  the  ranges  of  a  new  60-pounder 
na,  iiitb  sfilid  abet  and  charges  of  one-third  of  the  shot's  weight :  they  also 
a«i{«rHl  tngrther  the  effects  produced  by  this  gun,  the  new  50>pounder  and 
t^  Mw  dr^ioon^ler  guns,  with  respect  to  range,  and  to  the  ravages  made  by 
U««r  ^KvC  in  targets  representing  the  sides  of  shij^. 

*  Tfacw  are  kmg  24-iiounder8,  length  9  ft.  4 1  in.,  and  weight  50  cwt.,  and 
I'^nniWra,  len^^h  8  ft,  and  weight  38  cwt.,  on  board  of  the  "  Constellation,'* 
**  mwdnatan,**  and  other  shi|«. —  Ward,  p.  30.  It  is  ])erhap6  to  be  regretted 
iVaii  tbr  Ion:;  24-|iniin<Vr  (lent^th  9  ft.  6  in.,  and  weight  50  cwt.)  should  havu 
^•«ti  4  «uu^led  frnm  the  llrilish  na«^y . 
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202.  The  defects  of  bored-up  guns  were  sensibly  ex- 
perienced on  board  the  "  Sesostris  "  steamnship.  Captain 
Ormsby,  commander.  This  vessel  was  armed  with 
32-poimder  guns,  which  had  been  bored-up  from  24- 
pounders ;  and  it  was  found  that,  after  a  few  hours 
firing,  the  breechings  were  destroyed,  and  the  bolts 
drawn  so  that  her  ordnance  became  unserviceable,  even 
with  greatly  reduced  charges. 

203.  Bored-up  guns,  besides  being  subject  to  the 
defect  just  mentioned,  are  found  to  be  not  altogether 
safe  when  fired  with  two  shot ;  there  are  even  some  of 
them  for  which  double-shotting  was  always  prohibited  ; 
and,  where  the  practice  was  allowed,  very  reduced 
charges  were  considered  indispensable.  The  following 
Table  shows  the  charges  with  single  shot  for  bored-up 
guns.  No  charges  for  double  shot  are  now  officially 
given.* 


Nature  of  Gon. 


32-poimder   . 
18-poander  . 


cwt.      cwt. 

39  and  40 
32 
25 
22 
20 
15 


Proof 

Cluufeln 

Poimdfl, 

BlngleShot. 


12 
10 
9 
7 
7 
5 


Service  Charge 
InPoondfl, 
alDgleShot. 


6 
5 

4 
S 
3 
2 


Shot 


Wad. 


All  the  bored-up  guns,  with  single  shot,  have  been 
proved  with  charges  equal  to  about  one-third  of  the 
shot's  weight ;  but  it  has  been  found  that,  after  being 
bored-up,  many  of  the  old  24-pounders  with  two  shot, 
when  fired  with  a  charge  of  11  lbs.  of  powder,  burst, 
after  having  stood,  with  a  single  shot,  a  charge  of  18  lbs. 
In  order  that  such  guns  may  be  considered  safe  when 
double-shotted,  it  is  evident  that  they  should  be  tried, 
so  shotted,  with  quantities  of  powder  considerably 
greater  than  the  reduced  charges  stated  in  the  Table. 
This  imcertainty  respecting  the  safety  of  the  bored-up 


*It  is  no  longer  contemplated  to  use  double  shot  with  any  nature  of 
bored-up  guns. 


Vakt  hi.  monster  guns.  187 

pnns  is  surely  a  strong  argument  against  them ;  and 
tbi^ugh  it  would  be  much  better  if  all  were  discarded, 
It  is  satisfactory  to  find  that  the  only  bored-up  guns 
which  are  now  to  be  retained  in  the  Royal  Navy  are 
the  32-pounder8  of  41  cwt.,  40  cwt.,  and  39  cwt.,  which 
have  been  so  converted  from  Blomefield's  and  Congreve's 
24*pounder8 ;  and  18-pounders,  which  have  been  bored 
up  from  9  and  12-pounders  for  the  armament  of  small 
vufflels.  The  32-pounders  just  mentioned  are  ultimately 
tf>  be  replaced  by  the  32-pounder  new  gun,  8  feet  long, 
and  weighing  42  cwt. 

II.    MONSTER  GUNS. 

204.  In  1810,  the  French  having  caused  some  large 
pit^ces  of  ordnance  to  be  cast  at  Seville,  formed  with 
tht*m  batteries  at  the  Trocadero  Point,  from  whence 
they  threw  shells  into  Cadiz,  a  distance  of  more  than 
50<>0  yards.    (Art.  100,  Note.)     In  order  to  obtain  this 
ranjre,  it  was  necessary  to  use  enormous  charges,  and  to 
fill  the  shells  nearly  with  lead.     These  pieces  of  ord- 
nance were  the  invention  of  Colonel  Villantroy,  of  the 
French  artillery.     They  were  a  sort  of  long  howitzer, 
with  trunnions,  and  were  capable  of  being  fired  at  great 
^l^.vations  with  high  charges ;  thev  also  possessed  great 
pr>wer»  of  range,  even  at  low  angles,  with  hollow  shot ; 
aii<l   it  has  been  said  that  the  construction  of  these 
howitzers  suggested  to  Colonel  Paixhans  the  principle 
on  wlii<rh  he  afterwards  formed  his  canons-obusiers.     It 
ij^  however,  a  remarkable  circumstance  that  the  Emperor 
XajKileon  was,  in  fact,  the  originator  of  both  natures 
of  orrlnance ;   since,  in  addressing  the  Ministre  de  la 
Marine,    Decres  (1807),   he   writes   to    the   following 
•-fli-c-t : — **  I  desire  that  you  will  cause  to  be  cast  for 
trial,  in  tlie  foundry  at  Douay,  a  gun  which  may  project 
•»hvlls  of  8  inches  diameter.     Provide  also  some  solid 
rfi^it  of  78  lbs.  to  be  used  with  those  pieces,  and  try  the 
niii;n*«  and  effects  which  may  be  obtained.     Cause  also 
t'*  U-  cast  shells  and  hollow  shot  of  48  lbs.,  and  let 
tijvm  l»H   tried.     Such  projectiles,  fired  from  batteries 
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of  twenty  pieces  of  the  above  description,  should  produce 
great  effects."  * 

At  the  siege  of  the  citadel  of  Antwerp,  in  1832,  the 
French  used  a  mortar  whose  calibre  was  24  inches, 
and  weight  nearly  7  tons,  and  it  projected  a  shell 
which,  with  its  bursting  charge  (=99  lbs.),  weighed 
1015  lbs.  The  effect,  however,  was  not  so  great  as 
was  anticipated,  and  the  mortar  afterwards  burst  while 
being  fired. 

205.  In  the  years  1842  and  1843  there  were  cast  in 
England,  for  the  Pacha  of  Egypt,  three  large  pieces  of 
ordnance,  of  which  one  was  a  simple  gun,  without 
chamber,  12  feet  long,  having  a  calibre  of  10  inches 
(windage  .16  inch),  and  weighing  11  tons;  this  was 
intqjided  to  project  solid  shot,  each  weighing  128  lbs., 
or  shells,  each  weighing  82  lbs.  The  second  was  a 
howitzer  gun  13  feet  long,  having  a  calibre  of  15.3 
inches  (windage  .2  inch),  with  a  chamber  on  Paixhans* 
principle,  and  weighing  18  tons ;  it  threw  solid  shot, 
each  weighing  460  lbs.,  or  shells,  each  weighing  326  lbs. 
The  third  was  a  mortar,  having  a  calibre  of  20  inches 
(windage  .2  inch),  and  weigliing  13  tons ;  its  chamber 
was  conical,  and  similar  to  those  of  the  British  sea- 
service  morters ;  it  threw  a  solid  shot  weighing  1030  lbs., 
or  a  shell  weighing  658  lbs, 

206.  In  the  year  1845  there  was  cast  at  Liverpool, 
for  the  United  States*  steam  frigate  Princeton,  a  gun, 
having  a  bore  13  feet  long,  with  12  inches  calibre 
(windage  .25  inch)  ;  the  gun  weighed  about  7i  tons, 
and  it  was  intended  to  project  from  it  solid  shot  weigh- 
ing 213  lbs.,  or  shells  weighing  152  lbs.  The  gun  is 
without  a  chamber  ;  and  a  remarkable  circumstance  is, 
that  the  shot  is  to  be  enveloped  in  felt,  in  order  to 
prevent  the  abrasion  of  the  bore  ;  this  expedient  appears 
to  have  been  advantageously  adopted  with  other  guns 
of  considerable  magnitude  in  the  service  of  the  United 
States,  windage  being  allowed  accordingly.     It  is  said 


Thiers' '  History  of  the  Consulate  and  the  Empire.' 
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that  this  gun  was  intended  to  replace  that  which  some 
time  before  had  burst  on  board  the  same  vessel,  by 
which  accident  several  persons,  among  others  the  Secre- 
tary of  State,  lost  their  lives. 

207.  The  Pacha's  130-pounder  gun  was  fired  at  Deal, 
in  July,  1842,  from  a  carriage  similar  to  those  which 
are  used  on  board  the  British  steam-vessels,  with  charges 
equal  to  26  lbs.  (considered  as  the  established  charge^, 
29  lbs.,  and  32  lbs.  of  powder;  but  as  very  little 
additional  extent  of  range  was  obtained  when  the  higher 
diarges  were  employed,  those  only  which  resulted  from 
the  charge  of  26  lbs.  are  given  in  the  subjoined  Table. 
The  other  ranges  in  the  Table  are  results  of  computa- 
tion, with  the  charges  there  stated,  which  are  such  as 
are  supposed  to  be  employed  on  service.  In  all  the 
ranges  the  height  of  the  gun  above  the  plane  on  ^hich 
the  shot  is  supposed  to  fall  is  16  feet : — 


Weight  of 

ChefSe 

Elevatknu. 

'*oI^*' 

ADtarShdl 
Id  AmbmIi* 

in 

ffci— Ilia 

FMnt 
Ucnk. 

50 

100 

150 

200 

RangoB  Ui  Taitlt. 

h 

K^'t     130-  J    Sliot,      128 
lioitr,      .t|  Sliell,       82 

26 

558 

2151 

3253 

4040 

4669 

16 

420 

1767 

2532 

3130 

3440 

Ti 

id^'c  15-iadij    Shot.      4^ 

A5 

333 

1235 

2130 

2810 

3370 

Cn  .      .      .\    Shell.     326 

45 

367 

1553 

2534 

3110 

3500 

^ 

idte't  20.iadijt  Shot,    1030 
■Mtter    .      .1    Shell,     658 

45 

•  • 

700 

1035 

1693 

1970 

45 

•  a 

907 

1716 

2078 

2479 

r 

Mted  Staled    r  Shot,      213 
|»   .      .      4   Shell,      152 

30 

360 

1617 

2600 

3267 

3730 

30 

400 

1853 

2759 

3370 

3924 

fi 

imAmurfmt.  |  SheU,  1015 

30 

•  • 

400 

834 

1033 

1317 

On  comparing  the  above  ranges  with  those  which 
were  obtained  in  the  practice  on  board  the  "  Excellent," 
(Tables  V.,  VI.,  Appendix  D.),  it  will  readily  be  seen 
tltat  little  or  no  advantage  would  be  gained,  in  this 
ntipect,  by  the  employment  of  such  imwieldy  pieces 
'•v«*r  the  more  manageable  ordnance  in  use  in  the 
Britiah  service. 
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III.   NEW  GUNS   FOR  SOLID  SHOT. 

208.  It  has  been  observed  (Art.  132),  that  Sir  Wil- 
liam Congreve  was  the  first  who  proposed  to  diminish 
the  quantity  of  metal  in  the  chase  of  a  gun  and  increase 
the  quantity  a.bout  the  seat  of  the  charge,  in  order  to 
gain  a  greater  degree  of  strength  without  increasing 
the  weight  of  the  gun.  The  pieces  of  ordnance  con- 
structed by  that  officer  were  24-pounders,  7J  feet  long, 
and  weighing  from  40  to  42  cwt. ;  and  a  certain 
number  of  these  constituted  the  armament  of  the 
"  Eurotas"  frigate  at  the  time  she  engaged  the  French 
frigate  "  Clorinde,"  which  was  equipped  with  long 
18-pounders.'  These  experimental  guns  certainly  did 
not  do  so  much  execution  in  proportion  to  the  duration 
of  the  action  (nearly  two  hours)  as  had  been  done  on 
many  other  occasions  by  an  equal  number  of  long  18- 
pounders,  or  in  proportion  to  what  she,  the  "  Eurotas," 
suffered  from  the  fire  of  the  "  Clorinde.*'  This,  perhaps, 
was  owing  in  part  to  deficiency  in  the  gunnery  of  tne 
British  frigate,  but  the  main  defect  was  in  the  short 
24-pounder  guns,  which,  however  they  may  have  suc- 
ceeded in  the  experiments  at  Sheerness  (when  they 
bounded  but  a  little  more  than  the  long  24-pounder 
against  which  they  were  tried),  acted  most  violently  on 
their  carriages  when  heated  with  continued  firing  in 
that  protracted  action.  This  is  ascribed  partly  to  the 
greatness  of  the  windage,  partly  to  the  charge  (one- 
third  of  the  weight  of  the  shot)  being  too  high,  and 
again,  to  the  diminution  of  the  preponderance  of  the 
breech  by  the  trunnions  being  placed  so  far  back. 

General  Sir  Thomas  Blomefield,  about  the  same  time, 
procured  to  be  executed  a  considerable  number  of  24- 
pounder  guns  on  nearly  the  same  principle;  but  as 
neither  of  these  kinds  of  ordnance  were  considered  as 
having  succeeded,  others  were  cast  upon  a  principle 
which  was  brought  forward  by  Mr.  Monk  m  1838. 
That  principle  consists  in  maintaining  the  proportion 


■  James's  Naval  History,  vol.  vi.  pp.  272,  273. 
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which  the  weight  of  metal  in  a  gun  should  bear  to  that 
of  the  shot*  (about  1}  cwt.  in  the  gun  to  each  pound  in 
the  weight  of  the  shot)  ;  at  the  same  time  increasing 
the  thickness  of  metal  roxmd  the  cylinder  of  the  charge, 
and  diminishing  it  in  the  chase.  ^ 

Mr.  Monk's  proposition  having  been  approved,  he 
first  applied  his  method  in  the  construction  of  a  56- 
pounder,  11  feet  long,  and  weighing  98  cwt.  (Table 
AVII.,  Appendix  D.) ;  and  in  this  he  so  far  reduced 
the  thickness  of  metal  in  the  chase,  that  he  was  able  to 
appropriate  an  additional  quantity,  amounting  to  about 
10  cwt.,  in  the  part  immediately  surrounding  the 
cylinder  of  charge  ;  thus  he  considerably  increased  the 
thickness  of  the  gun  to  a  certain  distance  in  front  of  tlie 
load,  and  formed  a  piece  of  ordnance  much  stronger  in 
the  part  where  strength  is  most  required,  and  yet 
lighter  than  any  other  iron  gun  of  the  same  caliore 
before  made.  The  windage  in  this  gun  was  reduced 
from  .235  inch,  or  about  Ard  of  tfie  diameter,  to  .175 
inch,  or  about  Ath  of  the  diameter. 

209.  At  that  time,  1838,  the  heaviest  solid  shot  gun 
in  the  naval  service  was  the  32-pounder,  9  feet  6  inches 
long,  and  weighing  56  cwt.,  the  42-pounder  having 
been  discarded,  and  not  yet  replaced  by  one  of  improved 
construction  (see  Art.  214)  ;  but  shell-guns  oi  large 
calibre  for  hollow  shot  and  shells,  had  then  recently  been 
introduced  for  the  armament  of  steamers.**  Whether 
Mr.  Monk  designed  his  56-poimder  gun  as  a  rival  to  the 
8-inch  shell-gun  or  not,  does  not  appear ;  but  that  his 
guns,  and  some  others  of  large  calibre  (the  68-pounder 
of  95  cwt.),  do  enter  into  very  favourable  competition 
with  the  shell  guns,  and  prove  themselves  to  be  more 
efficient  in  distant  firing,  and  therefore  preferable  for 
the  bow  guns  of  steamers,  is  a  truth  which  forces  itself 
upon  our  serious  consideration,  and  to  this  subject  we 
shall  accordingly  apply  ourselves  hereafter.  His  imme- 
diate object  in  bringing  forward  his  56-pounder  was  to 

*  As  in  the  32-pouDder  gun  for  general  service. 

^  In  1824  the  10-inch  gun ;  in  1825  the  8-inch  gun,  weighing  50  cwt. ; 
and  in  1838  the  8-inch  gun  of  65  cwt. 
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obtain  by  it  more  eflScient  and  accurate  practice  at  great 
ranges  for  general  service,  but  more  particularly  for 
coast  defences,  in  which  artillery  having  the  greatest 
powers  of  range  seaward  is  of  the  utmost  importance. 
But  the  56-pounder  of  87  cwt.  has  now  become  a  naval 
gun,  and  on  this  account  it  will  hereafter  be  particularly 
compared  with  shell  guns  and  others  which  are  employed 
in  the  naval  service, 

210.  In  Table  lY.,  Appendix  D.,  will  be  found  the 
ranges  obtained  from  the  56-pounder  on  its  trial  at 
Deal,  in  1839,  with  charges  of  16  lbs.  and  17  lbs.  of 
powder,  at  diflFerent  elevations ;  and  it  may  be  remarked, 
that  at  an  elevation  of  32  degrees,  with  a  charge  of 
16  lbs.,  its  shot  ranged  to  the  distance  of  6720  yards ; 
exceeding  the  range  of  a  32-pounder,  with  a  charge  of 
12  lbs.,  at  nearly  the  same  elevation,  by  860  yards 
(Table  I.,  Appendix  D.).  Experience  showed  that  the 
16  lbs.  charges  gave  ranges,  with  solid  shot,  as  long  as, 
if  not  longer  than  charges  of  17  lbs. ;  and  16  lbs.  of 
powder  were  consequently  adopted  as  the  maximiun 
Sarge  for  such  guns.  ^ 

A  heavy  42-pounder,  whose  weight  (SOf  cwt.)  was 
216  times  the  weight  of  its  shot,  was  compared  with  the 
66-pounder,  whose  weight  (90i  cwt.)  was  236  times  that 
of  its  shot,  at  an  elevation  of  15  degrees,  the  greatest 
which  could  be  given  to  the  42-pounder ;  and  likewise 
with  the  10-inch  gun  of  85  cwt.,  with  hollow  shot,  when 
the  following  ranges  were  obtained : — 

ITie  56-pounder  (Table  IV.)    ....    4087  yards. 
The  42-pounder         „  ....     3732    „ 

The  10-inch  gun  (Table  I.)    ....    3546    „ 

The  trials  between  the  56  and  32-pounders  were  con- 
tinued up  to  an  elevation  of  33  degrees,  when,  at  the 
sixtieth  round,  the  32-pounder  burst. 

A  68-pounder  of  110  cwt.  was  then  prepared,  and 
afterwards  one  of  112  cwt.  The  former  was  tried  with 
a  charge  of  18  lbs.  (i.fr  of  the  weight  of  the  shot),  and 
the  latter  with  one  of  20  lbs.  (i1t  of  the  weight  of  the 
shot),  both  of  them  with  solid  shot :  but  their  ranges 
were  not  superior,  if  equal,  to  those  of  the  56-pounder, 
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with  a  charge  of  16  lbs.,  or  tS-  of  the  weight  of  the  shot. 
One  of  the  most  valuable  guns  in  the  service  is  the 
(>S-pounder  which  has  been  constructed  by  Colonel 
Dandas ;  its  length  is  10  feet,  and  it  weighs  95  cwt. 
It«  preatest  service  charge  is  16  lbs.,  and  its  proof  charge 
25  Ite.     (See  fig.  12,  pkte  II.) 

211.  It  had  been  intended  to  bore-up  all  the  6-feet  and 
S-feet  24-pounders  to  32-pounders,  but,  in  the  trials  made 
with  several,  they  failed,  partly  through  a  diminution  of 
the  windage  from  .21  incb  to  .15  inch,  and  partly  from 
the  increase  in  the  weight  of  the  shot ;  on  which  accounts, 
though  the  diminution  of  the  wei^cht  of  metal  was  incon- 
«de^ble  in  itBelf,  the  strength  of  the  guns  was  so  much 
rt-^laced  that  they  could  not  resist  the  charges ;  it  there- 
fore became  necessary  to  provide  new  32-pounders, 
medium  guns,  as  they  were  called,  in  order  to  complete 
the  gradation  to  the  old  standard,  the  32-pounder,  56 
cwt.,  and  9  feet  6  inches  long. 

Mr.  Monk  accordingly  applied  his  method  in  the  con- 
struction of  the  new  32-pounder  of  50  cwt.,  9  feet  long; 
and  he  produced  the  excellent  gun  marked  A  (Table 
XVIL,  Appendix  D.,  see  fig.  13,  plate  II.)  ;  though  no 
heavier  than  the  old  24-pounder,  9  feet  6  inches  long, 
it  is  thicker  in  the  cylinder  of  charge  than  the  32- 
{Minder,  weighing  56  cwt.,  and  its  shot  ranges  very 
nearly  as  far  with  8  lbs.  of  powder  as  the  shot  from  the 
ol«J  long  32-pounder  ranges  with  its  charge  of  10  lbs., 
tboufrh  the  gun  is  shorter  by  6  inches.  This  very 
ffffinent  gun  has  now  generally  superseded  the  old  24- 
{■>miders  of  50  and  48  cwt.  in  the  naval  service. 

Mr.  Monk  next  applied  his  method,  with  some  modi- 
fications, to  the  construction  of  the  32-pounders,  8  feet 
*I  inchen  and  8  feet  long,  marked  B  and  0  (Table  XVII., 
A(i{iendix  D.).  Of  these,  with  the  guns  marked  A,  no 
1*^  tlian  4279  have  been  proved  without  a  single 
&ilare,  although  the  proofs  to  which  they  were  sub- 
firit^  were  more  severe  than  those  applied  to  the  old 
pxiift,  from  the  windage  being  less,  and  the  charges 
iiKirfc  by  2  lbs.  than  double  the  full  service  charge.  All 
these  guns  now  enter  largely  into  the  armament  of  the 
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British  navy,  and,  though  not  superior  in  range  either 
to  the  18  or  24-pounder8  (old  guns)  of  equal  weight  and 
with  equal  charges,  they  have  great  advantages  over 
these  from  the  superior  magnitude  and  momentum  of 
their  shot. 

In  Table  I.,  Appendix  D.,  will  be  found  the  ranges 
obtained  at  Deal,  in  1839,  from  the  new  32-pounder 
guns  A,  B,  and  C,  The  windage  of  these  guns  is 
0.175  inch;  but  on  introducing  them  in  the  Navy, 
that  of  the  9  feet  gun  was  increased  to  .2  inch,  and  of 
the  8  feet  gun,  to  0.198  inch.* 

212.  Table  XVIII.,  Appendix  D.,  exhibits  a  com- 
parative view  of  the  ranges  of  French  guns  of  30 
(livres),  long  and  short,  with  those  of  English  32- 
pounder  guns.  The  ranges  of  the  French  guns  are 
obtained  by  interpolations  from  the  general  Table 
founded  on  the  experiments  made  at  Gttvre,  between 
1830  and  1840  ;  while  those  of  the  English  guns  are 
obtained  from  the  Tables  of  Experiments,  carried  on  in 
the  year  1838,  on  board  the  "  Excellent ;"  and,  from 
the  comparison,  the  following  important  circumstances 
are  deduced. 

With  charges  of  10  lbs.,  and  elevations  not  exceeding 
8  degrees,  the  ranges  of  the  English  gun  are  superior 
to  those  of  the  French  gun,  though  the  windage  of  the 
former  is  rather  greater  than  that  of  the  latter ;  but  the 
differences  are  the  greatest  between  the  elevations  of  1® 


■Mr.  Daniel  Treadwell,  of  the  United  States,  executed,  for  experiment 
merely,  in  1844,  four  32-pounder  sea-servioe  guns  on  a  new  construction :  they 
consist  of  a  number  of  rings  or  hollow  cylinders  one  within  another;  the 
interior  part  of  each  ring,  equal  to  about  one-third  of  the  thickness  of  the 
ring,  was  of  steel,  and  the  exterior  part  of  iron ;  these  parts,  as  well  as  the 
different  rings,  were  welded  together,  and  compressed  by  a  hydrostatic  macfaine, 
which  is  said  to  exert  a  power  of  1000  tons,  so  that  the  pores  of  the  metal  are 
closed,  and  the  metal  itself  condensed,  to  a  degree  not  to  be  attained  by  ham- 
mering ;  the  whole  was  then  formed  into  a  gun  by  turning  and  boring. 

The  bores  are  6  ft.  10  in.  long,  and  the  weight  of  ea^  gun  is  less  than 
1900  lbs.  One  of  the  guns  bore  a  siiccession  of  charges  conmiencing  with 
8  lbs.  of  powder  and  one  shot,  and  ending  with  12  lbs.  of  powder,  5  shot^  and 
3  wads. 

The  evil  attending  the  employment  of  these  guns  would  be  the  greatness  of 
the  recoil.  The  inventor  contrived  a  means  by  which  he  conceived  it  might 
be  checked ;  but  it  is  doubtful  whether  it  would  effeotoally  serve  the  puipoee. 
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and  ©*.  With  charges  of  7  lbs.  and  6  lbs.  the  English 
gun  maintained  its  superiority,  in  respect  of  range,  at 
all  the  elevations  up  to  9°;  the  differences  being  the 
greatest  when  the  elevation  was  less  than  7**.  But  it  is 
a  remarkable  anomaly,  that  when  the  charges  were 
8  lbs.  and  the  elevations  more  than  4%  the  ranges  of 
the  English  gun  were  considerably  less  than  those  of 
the  French  gun.  It  may  be  remarked,  in  addition, 
that,  conformably  to  theory,  the  ranges  of  a  long  gun 
almost  always  exceed  those  of  one  which  is  shorter. 

Table  XIX.,  Appendix  D.,  contains  an  abstract  of 
some  experiments  made  with  different  canons-obusiers 
of  80  (livres),  as  well  as  with  French  36-pounder  and 
60-pounder  guns ;  and,  on  comparing  the  ranges  of 
these  last  guns  with  those  of  the  English  32-pounders 
in  Table  XVIII.,  Appendix  D.,  it  appears  that  the 
ranges  of  the  latter,  with  a  charge  of  10  lbs.,  and  even 
of  8  lbs.,  always  exceed  those  of  the  French  36-pounder 
with  a  charge  of  13  lbs. ;  and  up  to  an  elevation  of  4** 
the  English  32-pounder,  of  56  cwt.,  and  a  charge  of 
10  lbs.,  gives  ranges  exceeding  those  of  the  French  50- 
pounder  gun,  with  its  charge  of  17  lbs.  10  oz. 

213.  Throughout  the  late  and  previous  wars  the  42- 
pounder  gun  had  formed  the  armament  for  the  lower 
decks  of  some  of  our  line-of-battle  ships,  and  the  regula- 
tion to  that  effect  continued  in  force  till  1839,  when  the 
32-pounder  of  50  cwt.  (one  of  Monk's  guns)  was  substi- 
tuted for  it.  Now,  neither  in  the  French  nor  the 
Russian  navy  has  the  42-pounder  nor  the  36-pounder 
been  discarded ;  and,  by  a  decree  of  the  French 
Government  in  May,  1838,  no  less  than  one  thousand 
eight  hundred  and  sixty-eight  36-pounder  guns  have 
been  cast  for  the  lower  decks  of  the  ships  of  the  line 
built  previously  to  1834  ;•  while,  in  the  United  States' 

•  The  Navy  of  France  consisted  in  1852  of : — ships  of  the  line,  27  afloat^ 
of  which  11  are  now  fitted  with  screw-propellers,  and  23  huilding ;  frigates, 
38  a8oat  and  20  huilding ;  corvettes,  34  afloat  and  5  huilding ;  and  a  vast 
numher  of  smaller  vessels,  exclusive  of  an  extensive  force  in  steam-ships.— > 
I/EnqtieU  Parlementaire,  vol.  i.  p.  415.  See  also  Appendix  (C).  An  accu- 
rate account  of  the  French  Navy,  with  the  armament  of  the  ships,  will  ho 
given  on  a  future  occasion. 

o  2 
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Navy,  not  only  have  the  24:-pounder  guns  been  retained, 
but  the  42-pounder8,  9  feet  long,  and  weighing  70  cwt., 
are  mounted  on  the  lower  decks  of  ships  of  the  line. 

214.  Three  42-pounders,  each  of  67  cwt.,  were  con- 
structed in  1846  for  the  naval  service,  and  tried,  first 
at  Portsmouth  to  ascertain  their  ranges,  and  then  at 
Woolwich  to  prove  A  outrance  their  strength.  One  of 
these  guns  was  constructed  by  Colonel  Dundas,  another 
by  Mr.  Monk,  and  the  third  is  intermediate  between 
the  two  others. 

In  March,  1846,  the  three  guns  were  received  on 
board  the  "  Excellent  '*  for  the  purpose  of  being  com- 
pared with  each  other,  and  with  a  32-pounder  of  56  cwt., 
m  respect  of  stability,  steadiness,  and  extent  of  range. 
After  trials  continued  during  eight  days,  it  was  found 
that  all  the  42-pounders  were  admirable  guns,  alike 
steady  in  rapid  firing  with  the  established  charges 
(lOi  lbs.  with  single  shot,  and  6  lbs.  with  double  shot), 
and  that  they  have  advantages  in  these  respects  over  ^ 

the  32-pounder  guns,  whose  charge  is  10  lbs. ;  their 
recoil  also  was  not  so  great  as  that  of  the  latter  gun. 
It  was  found,  however,  that  they  work  heavier  with 
15  men  than  the  32-pounders  with  13  men ;  ^nd  that, 
in  training  and  elevating,  the  latter  were  rather  easier. 
The  ranges  of  all  the  guns  were  nearly  the  same,  the 
32-pounder  alone  appearing  to  have  very  slightly  the 
advantage  with  doiible  shot. 

With  respect  to.  the  strength  of  the  construction  of 
the  42-pounder  gun,  that  which  had  been  most  often 
fired,  projected  305  shot.  No.  1  gun  stood  40  rounds, 
with  two  shot  and  two  junk-wads,  the  charge  being 
10  J  lbs. ;  it  bore  10  rounds,  with  three  shot  and  three 
junk-wads,  the  charge  being  12  lbs. ;  but  it  burst  at 
the  fifth  roimd,  with  three  shot  and  three  junk-wads, 
and  a  charge  of  14  lbs.  No.  3  gun  stood  40  rounds 
with  two  shot  and  two  wads,  the  charge  being  lOi  lbs. ; 
it  stood  10  roimds,  with  three  shot  and  three  wads, 
and  with  an  equal  charge  ;  but  it  burst  at  the  first 
round  with  three  shot  and  three  wads,  the  charge 
being   12  lbs.     No.  2  gun  stood  18  rounds,  with  two 
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flu*!  mod  two  wads,  the  charge  being  lOi  Ibe.,  when  it 

Mr.  Monk,  the  constractor  of  No.  2  gun,  could  only 
men  mnt  for  the  les  enduring  form  of  hiit  onn  hy 
a«CTil»tng  it  to  some  inferiority  in  the  met^il.  The 
R»^*ific  gravity  of  s  small  cube  of  metal  taken  from 
the  flame  position  in  each  gun  was  tried.    The  result 


Ko.  1  j;im    .     .    7.2375 

Ko.  :S|nm    .    .     7JI1 12  [  Tl1e0p.gr.  of  wftier  being  1. 

Ko.  3  pm    •    •    7.1964  ) 

Mr.  Walker,  the  founder,  stated  that  the  guns  were  cast 
frtim  an  exactly  similar  mixture,  a  certain  portion  of  old 
cnn-metal,  some  remelte<l  iron  pigs,  and  some  pigs  as 
bf  pun^liased  them.  Mr.  Walker  is  satiKfied  tliere  is 
n«it  a  sliaile  of  difference  Wtween  the  metid  of  which 
th«»  three  guns  were  cast.  The  carriages  stood  well  till 
th#»  guns  were  burst,  when  they  were,  by  the  explosion, 
d«'Stn»yeil.  The  conclusifm  was,  that  the  early  bursting 
of  Xo.  2  g^n  is  attributable  to  an  inferiority  of  con- 
stmHton.  The  chargi's  of  powder  were  taken  frcKli 
fn^m  the  laboratory  daily ;  the  mean  diameter  of  the 
a)i«»t  was  (».775. 

Gun  Xo  1  (see  T^ble  XVII.,  Appendix  D.),  Colonel 
I>uu4las*s  construction,  was  recommendocl  for  adoption  in 
tlie  naval  service  on  account  of  its  greater  enduranci*, 
afid  stjrh  wero  intnMluccd  accordingly  as  lower-<leck 
guns  in  the  ^  Blenheim  **  and  *^  Ajax,**  steam  guard- 
shifMi;  but  having  been  found  too  heavy,  ro4|uiring 
cn-WN  HI)  large  as  to  overcrowd  the  fighting-<lecks  of  tlio 
small  74-gun  ships  of  which  the  steam  guard-ships  wen; 
<^KniKNie«U  tliosi;  guns  were  removed  and  the  5G  cwt. 
32-lH9Underi  sulMtituU*d. 

IV.    KEW  crXS  POR  SHELU  AND  HOLLOW  SHOT. 

215.  I^rgi'  calibred  guns  for  the  projection  of  shells 
and  htAUjw  stiot  wen'  intnMluo*<l  into  the  Naval  H^Tvio* 
of  (imit  Britain  sul)Hi*<|uently  to  the  a^loption  of  the 
Pail  hang  guns  in  France  in  1824  (see  the  section  on 
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Foreign  Armaments  and  the  French  Shell  System,  in  a 
forthcoming  work)  as  analogous  or  corresponding  pieces 
of  ordnance.'  First,  in  that  year  the  10-inch  gun, 
9  feet  4  inches  long,  and  weighing  85  cwt.,  was  formed ; 
but,  being  found  too  heavy  for  ordinary  ships,  the 
8-inch  gun,  6  feet  8^  inches  long  and  weighing  50  cwt., 
was  introduced.  This  gun  was,  however,  deemed  too 
light  and  short  for  the  armament  of  great  ships  of  war  ; 
and  at  length,  in  1838,  the  8-inch  gun,  9  feet  long  and 
weighing  65  cwt.  (see  Fig.  14,  Plate  II.),  was  brought 
forward.  This  has  now  become  the  favourite  arm  in 
the  British  Naval  Service,  and  it  enters  largely  into 
the  armament  of  ships  of  all  rates  and  classes,  for  broad- 
side batteries  as  well  as  for  the  pivot-guns  of  steamers. 

Table  XVII.,  Appendix  D.,  contains  the  weights  and 
dimensions  of  British  shell-guns,  with  their  service 
charges ;  and  in  Table  V.,  Appendix  D.,  are  the  ranges 
obtained  from  them  by  experiments  carried  on,  on 
board  the  "  Excellent,"  in  1838.  The  supposed  ina- 
bility of  shell-guns  to  bear  the  great  charges  necessary 
for  propelling  solid  shot,  which,  being  10  inches  and 
8  inches  in  diameter,  weigh  130  lbs.  and  68  lbs.  re- 
spectively, is  the  cause  that,  till  recently,  those  natures 
of  ordnance  were  restricted  to  the  firing  of  hollow  shot, 
or  shells,  with  charges  not  exceeding  10  lbs.,*  and  that 


*  The  original  Paixlians  canon  ^  hombes  is  about  8  cwt.  heavier  than  the 
British  8-inch  shell  gun  (65  cwt.),  while  it  is  4  inches  longer ;  but  by  a 
judicious  distribution  of  the  metal,  the  French  gun  was  so  much  reinforced 
about  the  chamber,  or  place  of  the  charge,  that  it  could  bear  being  fired  with 
solid  shot  weighing  from  86  to  88  lbs.  aToirdupois  and  charges  amounting  to 
10  lbs.  12  oz.  It  was  found  also,  by  experiments  made  in  the  Koadstead  of 
Brest,  that  the  same  gun  could  bear  without  detriment  a  double  loading,  either 
two  shells  weighing  together  133  lbs.  nearly,  with  a  charge  of  10  lbs.  12  ok., 
or  two  solid  shot  weighing  together  from  164  to  176  lbs.,  \nih.  a  charge  of 
21  lbs.  8  oz. 

*•  See  •  Experimente  on  board  of  H.M.S. "  Excellent,"  1832  to  1849,'  page  11. 
With  8-inch  chambered  guns  of  65  cwt.  and  a  chai^  of  JO  lbs.,  are  used 
hollow  shot  plugged  with  iron  weighing  56  lbs.,  and  shells  weighing  48  lbs., 
which,  with  the  hursting  powder  (2  lbs.  11  oz.l  make  up  nearly  51  lbs.  The 
common  shells  used  with  the  8-inch  guns  for  land  service  weigh  46  lbs.,  and, 
when  charged  with  the  bursting  powder,  48  lbs.  Hollow  shot,  used  with  the 
like  guns,  is  made  up  to  the  same  weight  as  the  filled  shell,  viz.  48  lbs., 
including  its  iron  plug.  Shells  are  cast  tMnner  than  the  projectiles  which  are 
designateid  hollow  shot  on  account  of  the  large  quantity  of  powder  which 
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double-shottiiig  was  forbidden.  This  restriction  no 
longer  exists  with  respect  to  the  8-inch  guns  of  65  and 
60  cwt.  (Art,  246.) 

216.  There  remains,  apparently,  an  anomaly  in  the 
windages  respecting  the  projectiles  used  in  the  naval 
and  land  services,  with  the  8-inch  shell  gun  weighing 
66  cwt.,  whose  diameter  is  8.05  inches.  The  average 
diameter  of  sea-service  hollow  shot  and  shells  is  7.925 
inches ;  the  windage  is,  consequently,  0.125  inch ; 
whereas,  in  the  land-service,  the  8-inch  shell  gun  is 
used  with  the  mortar  and  howitzer  shells,  whose  average 
diameter  is  7.86  inches,  and  windage  0.19  inch.  The 
difference  in  the  windages  is  small,  out  the  extent  and 
the  accuracy  of  the  ranges  are  considerably  affected  by 
it ;  and  there  exists  no  good  reason  why  the  windages 
should  not  be  equalized  by  the  adoption  of  the  same 
magnitude  and  weight  of  shot  and  shell  for  both  ser- 
vices. Until  this  is  done,  mistakes  may  be  made  in  the 
issues,  according  to  the  present  practice,  of  shot  and 
shells  of  different  diameters  and  weights  for  the  same 
calibre  of  ordnance  in  the  land  and  sea  services. 

217.  Shell-guns  in  the  British  Service  are  chambered 
in  the  Gomer  form  (see  Fig.  14,  Plate  II.),  the  bore,  at 
the  extremity  nearest  the  breech,  being  contracted  in 
the  form  of  a  frustum  of  a  cone  as  in  the  carronade 
mentioned  in  Arts.  122,  123.  This  form  of  chamber, 
which  was  originally  intended  for  mortars,  is  not  well 
adapted  for  howitzers  or  shell-guns,  which  are  to  be 
fired  horizontally,  on  account  of  the  difficulty  of  retain- 
ing in  their  proper  places  the  reduced  charges,  in 
cartridges  which  do  not  fill  the  chambers,  and  which 
are  liable  to  slide  down  the  surface  of  the  conic  frustum 
on  which  they  lie,  thus  causing  the  gun  to  miss  fire. 
Such  failures  are  reported  to  have  occurred  in  the  expe- 


woald  otherlvifie  be  required  to  bunt  them ;  and  it  may  be  ohaenred.  here 
that  a  smaller  quantity  of  powder  sufficed  to  burst  an  8-inch  shell  when  the 
oommon  metal  fuxe  was  screwed  in^  than  when  Freebum's  wooden  fuze  was 
applied,  llie  diameter  of  the  hole  for  the  metal  fuze  was  0.86  inch,  and  that 
for  the  wooden  fuze  was  1.15  inch.  It  appears  that  shells  fitted  with  metal 
fuzes  burst  with  greater  violence,  and  are  more  destructive,  than  those  which 
are  provided  with  wooden  ones  (see  Art.  273.) 
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riments  made  on  board  the  "Excellent"  (October  12, 
1838)  and  other  ships;  they  have  been  frequently 
witnessed  by  the  author,  and  on  one  occasion  this  took 
place  at  Woolwich  (July,  1849),  when,  though  the  tubes 
acted,  an  8-inch  gun  missed  fire  several  times,  and  could 
not  be  made  to  go  off  but  by  pouring  loose  powder 
through  the  vent  into  the  chamber.  The  chambers  of 
the  French  canons-obuSiers  are  cylindrical,  connected 
with  the  bore  of  the  gun  by  an  enlargement  in  the  form  of 
a  frustum  of  a  cone  (Figs.  14, 15,  and  16,  pp.  202,  203). 
Thus  the  cartridge  is  less  liable  to  shift  its  place  than  if 
the  whole  chamber  were  conical ;  there  is  however  a 
greater  difficulty  in  introducing  it ;  and  the  French,  as 
well  as  ourselves,  feel  all  the  inconvenience  of  cham- 
bered ordnance  ;  but  our  neighbours,  ever  attentive  to' 
adopt  processes  which  may  tend  to  promote  rapidity  in 
loading  and  firing,  have  found  means  of  overcoming 
this  difficulty  by  giving  to  the  cartridge  the  form  of 
the  chamber  itself.*  When  diminished  charges  are 
employed,  the  cartridges  are  made  smaller  in  diameter 
while  their  lengths  are  the  same,  and  thus  one  extremity 
of  the  charge  is  always  in  contact  with  the  shot. 

218.  Strong  objections  attach  to  guns  for  the  naval 
service  being  chambered,  particularly  if  they  are  to  be 
employed  in  broadside  batteries.  In  close  action  every 
means  which  can  be  obtained  to  facilitate  quick  firing 
with  safety  and  accuracy  is  indispensable ;  but,  with 

*  For  this  purpose  the  cartridge  is  made  on  a  wooden  plug  (mandrin)  of  a 
figure  corresponding  to  the  chamber ;  in  one-half  of  its  length  it  is  cylindrical, 
while  the  other  half  has  the  form  of  a  truncated  cone.  The  parts  are  of 
strong  paper  {papier  parcJiemin),  and  the  extremity,  which  is  hemispherical, 
is  of  parchment ;  the  latter,  having  been  steeped  in  water,  was  stretched  over 
the  spherical  part  of  the  plug,  and  kept  on  by  sail-twine ;  when  dry,  it  was 
taken  off,  and  glued  to  the  smaller  extremity  of  the  conical  part. 

The  cartridge  thus  prepared  and  filled  with  2  kilogrammes  (4  lbs.  6.4  oz.) 
of  powder  was*  23  centimetres  (9.06  inches)  long,  from  the  bottom  of  the 
hemisphere  to  the  nearest  end  of  the  cylinder.  It  was  several  times  succes- 
sively pressed  into  the  howitzer  without  experiencing  any  impediment,  and 
was  afterwards  withdrawn  without  exhibiting  any  appearance  of  the  friction 
which  the  old  cartridges  experienced  at  the  enlargement  of  the  chamber. 
This  mode  of  formiQg  cartridges  may  appear  tedious,  but  it  is  easy  to  see 
that  it  would  in  time  be  simplified ;  while,  by  adopting  it,  the  process  of 
loading  the  howitzer  is  greatly  facilitated,  and  is  besides  assimilat^  to  that 
of  loading  a  gun  or  carronade. 
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cluunliere^I  pruns,  great  care  must  be  taken  (see  Arts. 
123,  217)  in  laa<linp:^  from  the  difficultv,  in  quick  firing, 
of  pitting  a  small  cartridge  set  properly  home,  and  from 
tlu*  risk  of  its  place  being  shifted  in  running  the  gun 
up;  to  prevent  this  it  becomes  necessary  to  place  a 
gn  »mmet'Wad  over  the  cartridge.* 

21'*.  The  necessity  of  forming  chambers  for  shell- 
giiiiM,  SIS  well  as  for  carronades,  arises  from  the  weight 
4»f  niftal  in  tlnise  guns  being  comparatively  small,  con- 
^idt•ring  the  weights  of  the  bodies  which  are  projected 
fn»m  tlH*m ;  so  that  a  much  greater  thickness  of  metal 
is  n-«]uiHite  aliout  the  seat  of  the  cliarge  than  elsewhere, 
in  onler  to  withstand  the  great  expansive  force  of  the 
i;rniti<«l  gun|M>wder  and  render  the  gun  safe ;  this  excess 
(»f  thii'kmnM  is  obtained  by  amtracting  the  cylindrical 
lii»re  of  the  gim  near  the  lower  extremity,  and  thus 
ff»miing  wliat  is  called  a  chamlier. 

22C>.  The  c;in<m-obusier  originally  constructed  by 
Colonel  Paixlians  for  the  French  ^aval  Service  was 
I*  fift  4  inehes  Icmg,  and  weighed  74  cwt.  nearly ;  and 
it  wjis  int4*nde<l  to  pny^n-t  either  solid  shot  weighing 
hO  livres  (*<*>J  ll«s.  English),  or  hollow  shot  weighing 
w»»  livn-s  (»>0i  lliH.  Knglish) ;  it  was  sul)«Hjuently  de- 
•»iirT*at«-#l  the  canon-obuj*ier  of  KO,  No.  1,  of  1841.  The 
t  ii.ir;r**  for  this  gun  vant*d  from  10  llw.  12  oz.  to  18  lbs. 
of  tPiwdf  r«  nr  fn)m  i  to  »  of  the  weight  of  the  solid  shot ; 
and  th^  <lianieti*r  of  the  lx)re  is  22  centimetri*s  (8.(J5 
in<'h«-^).  The  diameter  of  the  cylindri(*:il  |>art  of  the 
«*K.iniU*r  wsis  nuulv  alxiut  espial  t4>  that  of  the  bore  of  a 
24-|»»und«'r  gun  (Freneh),  c*>ns4Mjuently  the  contraction 
w:iM  <^ifisidenible;  and  this  was  the  cauw  that  a  difK- 
t tilly  was  exp*ritn<'<*<l  in  getting  the  csirtridp*  into  its 
pI.M^*.  Another  inconvenience  was  that  the  ^iyht  piece 
on  th«*  swell  of  the  muzzle  proje<*ted  Uny  mudi,  so  that, 
in  the  n^^'oil,  it  c*:iught  the  upfHT  sill  of  the  gim-iM>rt 
rnh'-n  the  gun  luid  a  small  elevation.  Th<*H«*  inconv<^- 
uU'W^n  Were  rem«tIitN|  in  the  couHtniction  of  a  new 


V^  '•.«vt«  ■/  m  fur  rruiut  tfiaU  tf(  «ImI  ti<«  KriltcU   ad\  lu  cf-ti'j'  •itntUi  tuit 
(««  Art.  ZJ\  Note.) 
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Fig.  14. 
Canon«obnBier  of  80  (So,  1,  1842). 


4ff.miM. 


cancna-obusier  (No.  1,  of  1842),  Pig.  14,  about  equal 

in  calibre  to  the 
former;  the  diame- 
ter of  its  chamber 
was  equal  to  that 
of  a  30 -pounder 
—J  (French),  and  the 
contraction  of  the 
bore  waa  consequently  less  than  in  the  other ;  this  piece 
had  also,  in  order  to  receive  the  eighty  a  support  on  the 
re-inforce  at  the  commencement  of  the  chase,  whereas, 
previously,  the  sight  had  been  fastened  by  bands  pass- 
ing roimd  the  gun.* 

At  a  former  period  (1838)  a  different  construction  of 
the  canon-obusier  of  80  was  tried,  but  the  recoil  of  the 
piece  in  firing  was  found  to  be  too  ^eat,  on  which 
account  it  was  rejected.  A  modification  of  No.  1  (of 
1842),  designated  No.  2  (Fig.  15),  has  been  since  exe- 
cuted for  the  armament 
^*8-  ^^-  of  frigates  of  the  second 

C«ion-ob«er  of  80  (No.  2, 1842).  ^^^   ^^^    claSSCS.       ItS 

charge  is  3  kilogr.  (6 
lbs.  10  oz.),  and  it  was 
adapted  for  moderate 
ranges,  the  tangent 
scales  being  graduated 
only  to  1200  yards.  Of  this  description  are  the  18 
canons-obusiers  of  80,  which  have  been  mounted  for 
experiment  on  the  main  deck  of  the  frigate  "  Psyche." 
(See  the  section  on  Foreign  Armaments  in  a  forth- 
coming work  "  on  Shell  Firing  and  Steam  Warfare.*') 


-^"**:frtte; 


4rfXIn. 


*  On  aoootmt  of  the  great  contraction  at  the  entrance  of  the  chamber  in  the 
gap.  first  mentioned,  it  was  found  that  the  practioe  of  ramming  home  the 
cartridge  and  shot  at  the  same  time,  c^ed  by  French  writers  *'  la  charge 
simultan^e"  (which  M.  Charpentier  acknowledges  to  have  been  first  proposed 
by  the  author  of  this  work),  could  not  be  depended  on  with  thai  piece,  a 
charge  having  jammed  short  at  the  second  round  of  the  trials ;  with  the 
chamber  enlarged  as  above  mentioned  it  succeeded  perfectly.  It  is  stated, 
as  the  result  of  some  trials  made  recently  by  the  commander  of  the  British 
Squadron  of  Exercise,  that  tdthough  some  advantage  accrues  from  simul- 
taneous loading  with  ordinary  gims,  it  is  not  desirable  to  attempt  it  with 
any  of  the  new  pattern  chambered  guns.  (See  the  articles  on  Quick  Loading, 
Part  IV.) 
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Another  variety  of  the  canona-ohnsiers  of  80  con- 
h.t^t*A  in  placing  the  trunnions  farther  back,  in  order  to 
pive  preatcr  pnijection  to  the  muzzle.  This  gun,  which 
man  lighter  than  the  first,  was  tried  on  board  the 
**  Oo-an"  in  1843,  but  it  has  not  been  adopted  in  the 
fU'rviiv. 

In  1K48  a  new  canon-obusier  (No.  3)  of  80  was  added 
ti»  tin*  other  variety  of  this  species  of  ordnance  for  the 
Fn*nrh  navy.  Its  charge  is  2.5  kil.  (5  lbs.  8  oz.)  for 
h-llow  sliot,  and  2.6  kil  (5  lbs.  12  oz.)  for  solid  shot. 
(>*  I-  Art.  201,  Note.) 

A  (*::inonH>buHier  of  150  (liv.),  whose  bore  was  27 
rtiitiniftn's  (lO.B  inches)  in  diameter,  was  introduced, 
but  its  v:ist  Weight,  as  well  as  the  weiglit  and  magnitude 
of  tlif  pnyt'ctile,  which  remler  it  difficult  to  l)e  trans- 
it irt*-*!  and  to  Ih?  worke<l  on  board  a  ship,  are  objections 
whi^  h  will  pnjlwibly  prevent  its  adoption.  Its  charge 
w;l-  5  kilop,  (11  WtH.) 

In  tho  French  naval  service  there  are  also  canons- 
i.Ki^i.TH  of  30  (livres),  Fig.  16,  whose  charges  are  2 
kil'^r.   (4  Ilis.  G  oz.)   and 
!.:»  kilotr.  (:{  \\m.  5  oz.);  ^'^-^^^ 

t:..;  dianiftcr  of  the  liore  ^  ^->«^^"^ ^f  ^> 

1- liitr    16   c«'ntim«'tn»s,  or  >^'f^i4^^  —  — 
6.1  iiiih*-^:  it  is  regiilati'il  ^^f':]-"-    ^ 

t^at  tlirvi.hall  fire  either:  ^'-^^•^--'Tw;,,*.  '""'^^  - '• 
h**llow  r>r  hAxA  shot,  and 

tfit-y  an*  provisloufd  accordingly.  Ik*Hid(*s  the  alwve 
*-'«i..Vrv  guns  of  24,  30,  36,  and  50  livres,  and  car- 
r»»ii.»d«Ts  an*  N|HHuallv  d«Htim<l,  in  French  ships  of  the 
l.fi'-.  fi»r  tiring  livo  shells. 

221.  Kxt»-iii*iv«»  t'X|H'rimcnts  were  in  1^50  made  in 
Fnin<  ••  on  tin*  iin|M>rtant  c|U«*Mions  as  to  the  dt^scription 
fif  rsirriap*  and  nnwh*  of  instaUing  the  Uiw  and  stoni 
gim«4  of  M4-ani-vf*^M*ls  of  war,  with  a  viow  to  <h*cido 
U  tw«*«-n  thi*  tniv^'piing  and  pivot  slid<s  and  the  ordi- 
n.ir>'  f-sirriap?  with  tnirks,  whi(*h  may  1h»  shiftid  from 
f*»rt  to  iKni  as  o«*<';ision  may  n^^piin'.  For  tin*  pn^w*- 
rrition  of  thifif  ex|N*riments  wvfnd  vr»M*ls  have  U»«'n 
fitt'^l  with  guns  mount«*d  omfommbly  to  th<*K^  two 
diflcrrnt    principh*^.      Several    varieties   of  travfrmng 
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slides  are  also  under  trial  in  the  French  service,  hut 
they  are  all,  more  or  less,  analogous  to  those  in  use  in 
the  British  service.  The  "  Cuvier  "  and  the  "  Cassini  " 
are  fitted  with  the  affut  k  double  pivot  (Fig.  17),  as 

Fig.  17. 

Double  Piroi-Carriage  with  Its  support,  for  a  Canon-obusier  of  22  oentimetrea 

(8.65  inches). 


K.B.— The  dotted  parts  A,  B,  C,  C,  C",  C'  of  the  support  indicate  the  modifications 
made  in  those  of  the  like  kind  which  are  mounted  on  board  the  **  Cassini"  and 
"  CuTiar." 
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previously  tried  on  board  of  the  "  Infernal ;"  whilst  the 
"  Cameleon  "  and  ^*  Pluton  *'  *  have  been  fitted  with  the 
afFut  ct  SchantignoU  (Fig.  18),     The  ships  are  armed 

Fig.  18. 


Cmrriage  of  fhe  CaDOii<«bi]iier  of  80  (No.  1  of  1841),  in  the  "  Cam^l^n  *'  and  <<  PInton." 


with  two  canon&-obusiers   of  80  and  two    30-pounder 
guns,  installed  in  broadside  ports  in  the  ordinary  way. 

^  The  state  of  the  Sailio^  and  Steam  Navies  of  France  in  the  year  1851 
is  exhibited  in  Appendix  (C)  at  the  end  of  the  work.  The  total  number  of 
Tessels  composing  the  Steam  Navy  of  England  was,  in  March,  1854,  one 
hundred  and  fourteen  (Official  Navy  List) ;  and  though,  in  our  merchant 
steamers,  we  have  a  vast  resource  (Report  on  the  Steam  Navy,  Pari.  Papers, 
March  27, 1849),  this  cannot  be  made  available  at  the  commenoetnent,  that 
is  at  the  most  critical  moment  of  a  sudden  rupture.  When  we  consider  how 
much  our  Steam  Navy  must  he  dispersed  throughout  the  dominions  of  the 
British  Empire,  and  the  concentration  of  that  of  France  on  the  coasts  of  the 
country,  the  comparison  appears  very  unsatisfactory.  It  results  from  these 
statements,  that  the  number,  rather  than  the  force,  of  their  steam. ships  is 
the  object  chiefly  contemplated  by  the  French  authorities.  This  is  an  indi- 
cation that  their  purpose  will  rather  be  to  act  in  a  desultory  manner  against 
our  trade  and  coasts,  than  in  regular  operations  against  our  ships  of  war. 
This  subject  will  be  considered  hereafter,  at  large. 

Shipbuilding  is  now  being  carried  on  with  great  activity  at  Cherbourg,  where 
the  "  Phlegeton,**  450  horse-power,  and  two  other  steamers,  besides  a  first- 
class  brig,  are  in  progress  of  construction.  A  first-rate  ship  of  the  line,  the 
"  Dessaix,**  is  to  be  laid  down  on  the  slip  lately  vacated  by  the  "  Henri  Quatre." 
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The  great  disadvantage  of  the  pivot  traversing  prin- 
ciple, as  heretofore  applied,  is  that  the  bulwarks  must 
be  struck  for  action,  when  the  gun  being  what  is  called 
en  barbette^  the  men  working  the  piece  are  exposed  to 
be  swept  oflF,  if  within  the  range  of  musketry,  grape,  or 
case  shot ;  whilst  the  absence  of  all  cover,  however 
slight,  is,  besides  the  physical  disadvantage,  most  pre- 
judicial in  its  moral  effect.  On  the  other  hand,  as  in 
the  "  Cameleon"  and  "  Pluton,"  the  installation  of  heavy 
guns  in  ports  or  embrasures,  the  sweep  or  open  of  which 
is  limited  to  about  14°  or  15°  on  each  side  of  the  direc- 
trix, renders  frequent  shifting  of  the  guns  from  port  to 
port  necessary — an  operation  which  must  always  be 
diflScult  and  objectionable  in  action,  on  account  of  the 
time  it  requires,  and  which,  when  there  is  much  motion, 
may  be  almost  impracticable  :  no  decision,  to  the  author's 
knowledge,  has  yet  been  made  on  these  important  trials. 
In  the  British  service,  the  two  principles  appear  to  be 
very  happily  combined  by  the  following  simple  con- 
trivance : — the  slide  is  made  to  traverse  on  shifting 
centres,  and  to  take  up  fighting  points  which  are  estab- 
lished on  the  deck  correspondenfly  with  suitable  points 
in  the  several  ports  which  each  gun  thus  mounted  is 

intended  to  serve.'     Thus  the  serious  disadvantage  of 

•  ■    ■  ■  ■      ■  ■ 

*  This  simple  method  of  changiDg  the  centres  on  which  traversing  platforms 
turn,  80  that  they  may  he  readily  shifted  from  the  turning  to  the  fighting 

point,  which  was  applied 
Fig.  19.  hy  the  late  Oeneral  Mil- 

lar to  the  how  and  stem 
guns  of  steanh-ships,  was, 
as  the  General  acknow'* 
ledged  in  a  letter  to  the 
author,  borrowed  from 
his  invention  of  that 
principle,  in  1805,  for 
mounting  guns  on  round 
towers  and  circular  hat- 
y,  teries  (Fig.  19).  A  holt 
passing  through  the  hole 
h  in  the  rear  of  the  tra- 
versing platform,  bein^ 
inserted  in  the  socket  at 
A,  the  gun  is  turned 
upon  that  point  in  the 
direction  of  a  radius  pass- 
ing through  any  fighting  point  a,  a',  c,  c',  &c.,  in  the  circle  in  which  those 
pointe  are  established.    The  bolt  at  A  being  then  taken  outy  and  that  of  the 
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KtrikiiifT  the  bulwarks  18  avoided,  and  the  advantagt^  of 
th*'  pivot  carriajfe  are  retained. 

In  the  fifKt  application  of  this  principle,  portH  4  feot 
mi<lt\  fnibraimnHt  with  sloping:  side^,  were  opened  in  the 
irfilwarkis  the  hei);ht  of  wliich  was  5  feet ;  the  ar>j>er 
Kill  ip(  the  {>orts  wa8  made  to  unship  when  great  elev^ 
ti*»ni4  w<'iv  re<{uired;  whikt  in  cluHe  action  the  men 
w«'n*  Hhi'ltered  to  this  extent.  The  enibraiaire«  admitted 
of  the  pniM  liein^  trained  three  points  forward,  and  aa 
many  aft ;  but  the  TK)rt8  are  at  prei«;nt  very  much 
Miiarpxi,  in  order  to  mcrease  the  eect4}r  of  fire,  and  the 
hf ';rht  t>f  the  bulwarks  is  lowered:  the  ex[iediency  of 
tloH  alteration  may  be  doubted. 

A  Very  ingenious  contrivance,  invented  by  Colonel 
(*<>!<{uhoun  of  tlie  carriap;  deiiartinent,  a  skilful  and 
t^  :**ntitie  ofliivr*  has  U^n  adopt4.*<l  for  facilitating  the 
i«|«'r:iti<in  of  Hhifting  the  centres  upon  which  the  slides 
tr.»v«p«*,  and  for  establishing  in  the  deck,  housing  jK>ints 
i-r  '•'iitP'H  u{Mm  which  the  guns  are  with  great  facility 
furi.«««l. 

2'2'L  In  lH42  an  extensive  course  of  exjK'riments  wan 
c'irn«-<l  i»n  at  (iavre  with  canoiuM>busierH  of  bO  ;  and  the 
t'liMwing  are  the  re^ult«  of  some  of  the  exj>erinients  : — 

With  two  iKiuletii  creiix,  havinir  no  wad  U-tween 
ti.«-!ii :  th«*  pn»j«'<*til«*s  always  iM*ued  from  the  piece  in  a 
ninintnilc  of  fmgments. 

With  a  IhiUow  shot  and  a  live  sliell,  havifig  a  wad 
U  twt*eu  them ;  when  the  shell  w:is  next  to  the  charge 
tlj**  fu/>*  was  invariably  cnisliefi  or  broken  ;  when  out* 
Ward,  the  cliarp-  U-ing  high,  the  Hhell  wiu*  fre^juently, 


,"     .  •  •       *%   »••  I  ^w"  /  ^-w  ti  m  tr.r  ^,•^!T,  It  ii*'t.»at#«!  >  \  »  il'.t  f*rj*-i«'iw  I,' »rir 
i«r    (     ^.  it  ^  !«■;   ii(  t^^   .'*■'•).  thr  |-iit'<inn  i«  tiini*<1  «4i  tKu  tx-vi  f«tifrr  ii.to 

»•■'   •»  .•  1'^  t%'>    'Mr.i  ti.1%  ^■»  f<»f.'r»!  mt   Or  gariir  iil)««t;  »»r  U-th  U>  the 
'  .     •     •    •    #  'ItrrvtMt  •   'I'  afi'l   *',  «ir  Uf  thr  Irft  Iffi  tl*r  ilinvtAuCIS  */,  #,  «*  «<•*  «4I 


I  ■••«*•,  V.U  fftfe.tv,  ^iMtt  4ii!'r*ikt  o«U««  vitfcis  a  ^««a 
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and  sometimes  botli  the  shot  and  shell  were  reduced  to 
fragments. 

Trials  were  likewise  made  with  a  solid  shot  of  88  lbs. 
and  a  hollow  shot  of  57  lbs. ;  then  with  a  solid  shot  and 
a  charge  of  large  grape  (20  balls,  each  of  4  lbs.  weight)  ; 
then  with  a  hve  shell  and  a  cha^e  of  grape :  in  all 
these  cases  comparatively  little  effect  was  produced; 
and  it  appeared  that  shells,  with  whatever  load  combined, 
were  frequently  broken  in  the  gun. 

Two  solid  shot  were  Kkewise  fired  together,  but  the 
recoil  was  so  great,  and  the  effect  on  the  carriage  so 
severe,  that  with  the  canon-obusier  of  80  double  shotting 
was  peremptorily  interdicted.  Upon  the  whole  it 
appeared  that  4puble  loading  could  only,  in  some  cases, 
be  advantageous;  and  therefore,  as  a  general  rule,  it 
was  decided  that  such  ordnance  should  be  restricted  to 
the  discharge  of  single  hollow  shot. 

223.  The  ravages  occasioned  by  the  bursting  of  guns 
on  board  the  French  frigates  "  Provence,"  "  V^nus," 
"  Triton,"  and  others,  the  first  before  Algiers  and  the 
second  at  Brest,  on  which  occasions  great  numbers  of 
men  were  killed  and  wounded,  while  terror  and  demo- 
ralization were  spread  among  the  crews,  have  caused 
the  naval  authorities  of  France  to  enforce  the  utmost 
attention  to  the  proof  of  the  ordnance  used  on  board 
ships  of  war.  With  respect  to  the  canon-obusier  of  80, 
on  a  first  trial  the  chamber  of  the  piece  is  quite  filled 
with  powder,  and  a  cylindrical  shot  weighing  53  kilo- 
grammes (116  lbs.  avoirdupois)  is  projected;  on  a 
second  trial,  an  equal  charge  is  made  to  propel  two 
cylindrical  shot ;  and  on  a  third,  three  such  shot,  a  junk 
wad  being  rammed  down  on  them  by  four  blows. 

Cylindrical  or  oblong  shot  are  reserved  for  tliis  extra- 
ordinary proof  of  the  canon-obusier ;  but  by  a  regula- 
tion, dated  April,  1837,  it  is  directed  that  no  piece 
which  has  actually  been  subject  to  such  proof  shall  be 
admitted  into  the  service.  It  is  often  found  that  a  gun, 
though  it  may  have  stocJd  this  severe  proof  apparently 
uninjured,  is  so  strained  as  to  give  way  on  service  when 
the  ordinary  charges  are  used;   and  the  practice  in 
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France  is  to  subject  one  gun  only  of  each  batch  of  metal 
til  the  extraordinary  proof,  all  the  other  guns  of  the 
luUh  beinp:  made  to  undergo  the  ordinary  proof;  these 
an?  dtfmed  capable  of  resisting  the  extreme  charges, 
and  iioMHiHl  atx'ordingly,* 

This  method  of  proving  the  strength  of  guns  rather 
bv  prvat  loads  of  metal  projected,  than  by  extraordinary 
cfiar^'S  of  {K>wder,  is  worthy  of  imiti&tion  in  proving 
naval  ordnance  in  general.  No  such  error  can  be  com- 
mitteiU  ^  that  of  putting  double  cliarges  of  powder — 
twr>  cartridges — into  a  gun  in  action  ;  but  after  guns 
liavc  U^-n  l<Nided  with  the  full,  or  distant  charges  and 
Mri:H<*  shot^  in  running  into  action,  and  getting  quickly 
within  300  or  400  yards,  it  nmy  sutldenly  be  neceswiry 
to  put  in  a  8e<^>nd  shot,  and  uiK)n  such  an  occasion, 
^-nnu-n,  in  their  anlour,  may  put  m  a  third.  Whatever 
Ui:ty  hapfien  to  bolts  and  breechings,  the  gun  at  least 
»h«»uld  stand  the  most  severe  trial ;  and  on  this  account 
all  naval  guns  should  be  proved  so  as  to  ascertain  w*hat 
I*  Mib*  of  nliot  they  will  bear,  with  the  full  8er\'ice  charge 
of  [lowdtT ;  and  though,  as  in  French  proofs,  every 
individual  gun  should  not  be  subjected  to  the  extraordi- 
narv  priMif,  yet  sr^me  one  or  two  of  every  Imtch  of  metil, 
ant|  from  every  contnictor,  should  be  tried  <i  oxitrance^ 

22  !•  On  comiKirinp  togi*ther  the  rangt^s  of  the  French 
canon-fibusier  of  80  (Xo.  1),  weighing  74  cwt,,  with  the 


•   !>• ''I  AV»^  of  th«  TaixhALB  jpiim  •tp — with  twu  shell k,  wei;:hirig  to- 
^   *^f  131  7i  \\m  ,  10  U.«.  1:1  ojt.  iii  |>iiw«|4*r ;  with  twro  »i>li«l  shotn,  wruliiii); 

•  .  .*  «-T  ITi  ^'  '.)«.,  '^1  Um.  ft  ox  of  {amihr;  aJit)  tl.o  luAxiiiniiii  <  l.ar^r  with 
t«  •  •■  »■■»•<•  u  liH  U"*.  I  rBt  11h»  jHTati-ot  pHKif  char^  of  ih**  Dntinh  K«inrh 
■  ■  .  p.o  <*(  1'>  rtit.  «M.  |-r«««i«<n*iy  Ut  1*^4^,  'JitU<ii.  of  |4>M<hT  with  ori«*  iM>h(l 
•*  «*.  hi.\  A  Mn:!«  h«>'i!  >«  vlioC  Mtjljr  v.!*  to  U>  t'n<l  at  one  tiiuc ;  biti  it  h.ui 

•  9-  »*•-•.  ff-*'#l  that  th.«  w'Mii  !■  ra*  ahir  of  r«-^i«tiiii;  far  trrratrr  rh.ir^'ii*  fif 
pr. .  Wr.  af*l  M  finnz  t«o  Uiii-tw  a^«>t«  at  (hmv  («c«*  Artiolr  'J •!>»).     *\\w  full 

arfi  •  ».-»•«••  "f  \\vt  KprtK-h  <.4J»*»li-<»hu«l«*r  <»I  ^\  No.  1,  14  lolU.  Vl  o/..  ;  that 
«f  t-x  K'  •u  M.ii.,  h  fti.f  u  tpm  of  <K>rwt.  i«  10  Iht.  'llio'i  h.  m  h&«  l«on 
•c  •«.  I.  t^«•  rai&lun«  ^\n  \%  r%-%xnv\9A  to  th<*  \i»o  of  th<»  hoi  tow  »hot.  vr  i|« 
•toi  f^MT  aJ.  •£  in  ;:4f.«ral  arrxtr;  thu  ta  Dot  Ofi  aocoiiot  of  any  n  al  ..i(\  to 
l»af  * '  •:  «:th  »>tul  ai««>t  ai4<l  rtl'.funt  char;:***,  hnt  on  acritntit  o(  tiir  iiMnn- 
«*tt«x#  •  a.vl  '!  A'cutlj  in  )tan<lh(i^  arifl  !•  t-lin;,  in  «|ni(-k  finti ' ;  aiw!  fht>  ^'rvftt 
•r  •  "a  CI  of  ti^  tof.i<A::r  or  (li«{  L««  iinnt  of  the  ahtti  wi.'t  h  thrtt  izpiit  «« i.,'lit 
w  •  '  a' aof^b  .  na.fi,'  1-  «  <  )urK<^  thr  <.iiiiii;-o)  lui*  r  of  *m»  u  ci;  .ii  \v  «»f  tti«- 
c  !.♦  :  it  '<*-,  wit' '  'it  <Uf./f'r  fif  fUii.a.r  to  thr  cirmgr,  **yjk}  i-r  ;>i»|<rtiii«U* 
Vi     *  t  u«'  caar-alMft  <aa«lr«n//r  rvM^iilt  um  f^i'fjrtmt* ). 

V 
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English  8-inch  shell  gun  weighing  65  cwt.,  both  of 
which  are  considered  as  the  best  of  their  class,  the 
following  conclusions  are  obtained.  Using,  at  first,  the 
experiments  carried  on  at  Brest  in  1821  and  1824,  with 
shells  weighing  60i  lbs.  and  solid  shot  weighing  86^ 
lbs.,  the  diameter  of  the  bore  being  8.95  inches,  windage 
0.09  inch,  and  the  charge  10  lbs.  6  oz. ;  and  the  expe- 
riments made  on  board  the  "  Excellent"  in  1839  with 
hollow  shot  weighing  56  lbs.  and  solid  shot  weighing 
68  lbs.,  windage  0.125  inch,  and  the  charge  10  lbs. ;  it 
was  found  that,  at  an  elevation  of  3%  the  range  of  the 
French  solid  shot  exceeded  that  of  the  English  solid 
shot  by  651  yards,  and  the  range  of  the  French  hollow 
shot  exceeded  that  of  the  English  hollow  shot  by  574 
yards.  At  an  elevation  of  16%  the  excesses  of  the 
French  soKd  and  hollow  shot  over  those  of  the  like 
English  shot  were  336  yards  and  400  yards  respectively. 
If,  therefore,  the  Report  on  the  French  experiments 
above  alluded  to  were  alone  considered,  it  would  appear 
that  the  French  canon-obusier  is,  in  respect  of  range, 
far  superior  to  the  English  shell  gun ;  and  an  English 
writer  of  ^eat  ability  has,  in  fact,  so  esteemed  it ;  but 
a  comparison  of  many  ranges  more  recently  obtained 
with  the  French  and  English  guns  has  proved,  beyond 
a  doubt,  that  the  advantages  of  superior  range,  with 
equal  charges  and  elevations,  are  decidedly  on  the  side 
of  the  latter. 

225.  In  making  this  comparison,  the  ranges  of  the 
French  canon-obusier  (of  80),  weighing  74  cwt.,  were 
taken  from  a  general  table  formed  from  the  experiments 
made  at  Gavre  between  1830  and  1840,  the  inclinations 
in  that  table  being  reduced  to  elevations  above  the 
horizon.  The  ranges  were  reduced  to  English  yards, 
and  afterwards,  by  interpolations,  reduced  to  those  due 
to  the  particular  charges  and  elevations  for  which  the 
ranges  of  the  English  8-inch  shell  gun  of  65  cwt.  are 
given  in  the  tables  of  the  experiments  carried  on  on 
board  the  "  Excellent'*  in  1839  (Table  V.,  Appendix 
D.).  The  French  and  English  shot  were  hollow,  and 
the  weights  of  the  guns  and  shot  were  as  above  specified. 
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The  windage  of  the  English  gun  was  0,125  inch,  and 
that  of  the  French  gun  0.1378  inch. 

Of  fourteen  ranges  obtained  from  each  gun,  the 
charges  being  10  lbs.  and  the  elevations  varying  from 
22'  30"  to  13%  the  mean  of  the  ranges  of  the  English 
gun  exceeded  that  of  the  French  gun  by  114  yards; 
while,  of  seven  ranges  from  each  gun,  the  charges  being 
8  lbs.  and  the  elevations'  varying  from  37'  30"  to 
2*"  7'  30",  the  mean  of  the  ranges  of  the  English  gun 
exceeded  that  of  the  French  gun  by  12  yards.  In  three 
of  these  ranges,  the  elevations  being  the  lowest,  the 
advantage  was  in  favour  of  the  French  gun ;  but,  in 
the  four  others,  the  advantage  was  on  the  side  of  the 
English  grm.  The  ranges  obtained  from  the  8-inch 
shell  gun,  weighing  60  cwt.,  being  then  compared  with 
the  canon-obusier  of  80,  weighing  as  above,  the  charges 
being  8  lbs.  and  the  elevations  varying  from  22'  30"  to 
10°,  it  was  found  that,  in  eleven  ranges  obtained  from 
each,  the  mean  range  of  the  English  gun  exceeded  that 
of  the  French  gun  by  1 1  yards ;  but,  in  four  cases,  the 
advantage  was  in  favour  of  the  latter  gun,  the  mean  of 
the  excesses  being  25  yards. 

226.  From  experiments  which  have  been  made  on 
board  the  "  Excellent"  with  an  8-inch  shell  gun  weighing 
65  cwt.,  and  double  shotted,  it  appears  that  such  practice 
cannot  be  made  with  good  enect  beyond  200  yards.* 
In  the  experiments  alluded  to  there  was  set  up  a  butt  of 
sound  ship  timber,  consisting  of  two  planks  crossed,  each 
6  inches  thick,  and  bolted  to  timbers  12  inches  thick; 
when,  at  the  distance  of  260  yards,  three  rounds  being 
fired  with  two  solid  shots  and  a  charge  of  5  lbs.  of 
powder,  6  of  the  shot  passed  through  one  side  of  the 
butt,  striking  the  opposite  side  and  indenting  it  one 
inch  ;  at  the  distance  of  100  yards,  of  two  shots  fired  at 
once,  one  struck  the  bull's  eye,  and  the  other  a  point 
about  1  foot  from  it.    Of  30  solid  shots  fired  two  together. 


*  This  practice  is  pennitted  in  action  at  or  within  200  yards,  and  the 
maximum  charge  is  5  lbs.  of  powder ;  but  double-shotting  is  not  allowed  with 
8-inch  guns  weighing  less  than  60  cwt. 

p  2 
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with  a  junk  wad  between  them,  1 1  broke ;  and  of  30 
others  so  fired,  with  no  wad,  only  1  broke.  In  11 
rounds,  a  shot  and  a  shell  being  nred  together,  with 
wooden  bottoms,  3  of  the  shells  broke ;  and  in  3  rounds, 
with  two  shots  separated  from  each  other  from  2  to  4 
inches,  3  of  the  shots  bro"ke. 

In  1849  double  shot  from  8-inch  guns,  weighing  65 
and  60  cwt.,  were  fired  in  a  series  of  experiments  made 
on  board  the  "  Excellent"  against  a  butt  representing  a 
section  of  the  "  Princess  Charlotte"  at  the  bends  and 
lower  deck.  The  shote  were  hollow,  and  weighed  56 
lbs. ;  the  charge  was  5*lbs.,  and  the  distance  of  the  butt 
200  yards.  At  the  first  round  both  shots  struck,  18 
inches  asunder  (one  in  the  centre  of  a  timber),  and, 
after  passing  through,  ricochetted  in  the  water  at  300 
yards  beyond  the  butt, 

V.    ON  RIFLE  GUNS  LOADED  AT  THE  BREECH. 

227.  The.  practice  of  loading  guns  at  the  breech  is 
not  of  modern  date.  In  a  work,  by  an  Italian  named 
Moretti,  which  was  printed  early  in  the  seventeenth 
century,  it  is  stated  that  the  Venetians  had  many  guns 
which  were  so  loaded,  and  which  carried  shot  of  4  lbs. 
weight.*  And  the  readers  of  works  on  Military  Anti- 
quities will  find  in  them  frequent  mention  of  that 
primitive  method  of  loading  ordnance  which  is  now 
reproduced. 

Many  curious  specimens  of  such  guns  may  be  seen  in 
the  Royal  Military  Repository  and  in  the  United  Service 
Institution.  The  most  ancient  one  of  this  description  is 
that  which  was  recovered  from  the  wreck  of  the  "  Mary- 
Rose,"  sunk  at  Spithead  in  an  action  with  the  Frencn 
in  1545.  It  is  made  of  wrought-iron  bars,  secured  with 
iron  hoops  and  fixed  in  a  solid  bed  of  elm  9  ft.  8  in. 
long  :  it  was  loaded  at  the  breech  by  a  detached  cham- 
ber, which  was  kept  in  its  place  Dy  a  chock  of  elm. 
Several  ancient  chambers  of  guns  of  smaller  sizes,  of 
wrought  iron,  of  the  time  of  Henry  VII.,  have  been 

*  This  work  was  translated  into  English  by  Moore  aboiit  1650. 
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found  at  Dover ;  and  likewise  the  chase  or  hody  of  a 
gun  which  was  loaded  in  like  manner.  The  diameter 
of  its  bore  was  li  inch.  Artillery  loaded  at  the  breech 
with  a  detached  chamber  is  still  used  in  China  ;  and  the 
brass  jingal,  or  swivel  gun  1|-  inch  diameter,  is  of  that 
nature ;  several  specimens  of  these  may  be  seen  in  the 
United  Service  Institution.  A  small  brass  4-pounder, 
with  a  detached  chamber  for  loading  at  the  breech,  and 
bearing  a  cypher  of  the  Dutch  East  India  Company, 
was  found  on  an  islet  on  the  coast  of  Australia,  upon 
which  a  Dutch  ship,  named  "  Zeevyk,"  was  wrecked  in 
1727 ;  and  a  piece  of  brass  ordnance  of  Dutch  make, 
and  bearing  the  date  1660,  has  recently  been  brought 
from  the  Gambia  by  H.  M.  Steam  vessel  "Teazer." 
The  gun  is  made  to  load  at  the  b^pech ;  and  the  charge 
and  shot  were  kept  in  their  places  in  the  bore  by  a  quoin 
or  wedge  in  a  manner  nearly  similar  to  the  plan  of 
Major  Cavalli.     (See  the  following  Article.) 

The  method  of  loading  at  the  breech  does  not  seem 
to  have  been  much  in  use  for  small  arms.  There  is, 
however,  in  the  United  Service  Institution,  a  small 
petronel  of  this  description,  of  the  time  of  Charles  I., 
and  two  carbines  of  about  the  year  1740  or  1750. 

228.  It  has  been  said.  Art.  179,  that,  in  1846,  iron 
rifled-cannon,  capable  of  being  loaded  at  the  breech, 
were  invented  by  Major  Cavalli  and  Baron  Wahrendorff, 
for  the  purpose  of  firing  cylindro-conical  and  cylindro- 
conoidal  shot  (see  Figs.  8  and  9  in  that  Article).  In 
these  guns  the  mechanical  contrivances  for  securing  the 
breech  are  very  superior  to  the  rude  processes  of  earlier 
times ;  yet  it  appears  doubtful  whether  or  not,  even  now, 
they  are  sufficiently  strong  to  ensure  safety  when  high 
charges  are  used  in  long  continued  firing. 

229.  The  length  of  the  Cavalli  gun  (see  Fig.  15, 
Plate  II.)  is  8  feet  10.3  inches ;  it  weighs  66  cwt.,  and 
its  calibre  is  6i  inches.  Two  grooves  are  cut  spirally 
alon^  the  bore,  each  of  them  making  about  half  a  turn  in 
the  length,  which  is  6  feet  9  inches.  The  chamber, 
which  is  cylindrical,  is  11.8  inches  long  and  7.008  inches 
diameter.     With  respect  to  windage,  it  must  be  observed 
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that  in  all  rifles  with  forced  leaden  shot  of  any  shape 
there  is  practically  no  windage  and,  accordingly,  no 
waste  of  the  charge  :  but  it  is  not  so  with  iron  shot  fired 
from  rifled  cannon,  since  the  iron  cannot  be  made  to 
expand  so  as  to  fill  the  bore  and  enter  into  the  grooves ; 
there  must,  consequently,  be  some  windage ;  and,  in 
fact,  if  there  were  not  some,  or  if  the  charge  were  not 
greatly  reduced,  the  blowing  off  the  breech,  an  accident 
which  happened  to  M.  Cavalli's  own  gun,  would  be  of 
frequent  occurrence. 

Immediately  behind  the  chamber  there  is  a  rectan- 
gular perforation  in  a  horizontal  direction  and  perpen- 
dicular to  the  axis  of  the  bore ;  its  breadth  vertically  is 
9 1  inches,  while  horizontally,  it  is  5.24  inches  on  the  left 
side  and  3.78  inches  #ri  the  right  side.  This  perforation 
is  to  receive  a  wrought-iron  case-hardened  quoin  or 
wedge  which,  when  in  its  place,  covers  the  extremity 
of  the  chamber  which  is  nearest  the  breech.  The  pro- 
jectile, which  has  been  described  in  Art,  179,  being  in- 
troduced through  the  breech  and  chamber  into  the  bore 
of  the  gun,  and  the  cartridge  placed  behind  it,  a  eulot  or 
false  breech  of  cast  iron  is  made  to  enter  2^  inches  into 
the  bottom  of  the  chamber  behind  the  cartridge ;  and  a 
copper  ring,  which  also  enters  the  chamber,  is  placed 
over  it.  The  iron  wedge  is  then  drawn  towards  the 
right  hand  till  it  completely  covers  the  chamber.  After 
being  fired,  the  gun  can  be  reloaded  without  entirely 
taking  out  the  wedge ;  for  the  latter,  which  is  shorter 
than  the  rectangular  cavity  in  which  it  moves,  can  be 
withdrawn  far  enough,  to  allow  the  new  load  to  be 
introduced.  ^ 

To  explain  at  length  the  objects  of  the  copper  ring 
and  the  culot  would  require  niunerous  drawings  and 
occupy  a  space  that  would  not  be  altogether  convenient 
or  consistent  with  the  object  of  this  work ;  for  all  such 
details  the  reader  is  therefore  referred  to  the  work  of  M. 
Cavalli,  quoted  in  Art.  179, 

230.  The  Cavalli  gun  is  mounted  on  a  cast  iron  bed, 
placed  on  a  platform  constructed  of  strong  beams  of 
timber.     When  this  platform  is  horizontal  the  maximum 


■PI.  ..  ■  _ 


Part  III.      RIFLE  GUKS  LOADED  AT  THE  BREECH.  215 

elevation  that  can  be  given  to  the  gun  is  15**,  The 
elevation  is  produced  by  means  of  graduated  quoins  or 
"Wedges,  which  are  worked  very  ingeniously  in  and  out 
by  an  horizontal  screw  turned  easily  by  the  hand  (see 
Fig.  7,  Plate  V.,  Cavalli's '  Memoire ')  :  the  gun  is  mounted 
on  a  non-recoil  principle,  which  is  eflFected  by  a  strong 
iron  trunnion  attached  to  the  front  of  the  bed  underneath, 
and  working  in  a  socket  firmly  fixed  in  front  of  the  plat- 
form ;  the  length  of  the  trunnion  being  sufficient  to  allow 
some  play  for  the  jump  of  the  gun  when  fired,  while  it 
is  prevented  from  getting  out  of  the  socket  by  a  forelock 
underneath.  The  trunnion  performs  the  double  office  of 
preventing  recoil,  and  servmg  as  a  pivot  on  which  the 
bed  may  be  traversed  on  the  platform.  The  shock 
occasioned  to  the  platform  by  the  jump  and  rebound  of 
the  immense  weight  of  the  gun  and  bed  is  softened  by 
the  elasticity  of  the  platform,  which  consists  of  nine 
strong  beams  (Plate  IV.of  the  *-ifm(?zV^')  laid  transversely 
on  strong  sleepers.  The  ends  of  the  beams,  though 
placed  very  near,  are  not  united  to  each  other,  so  that 
the  elasticity  of  each  may  be  separately  exerted ;  and  the 
whole  forms  a  highly  elastic  surface,  by  which  alone  the 
descent  of  the  gun  with  its  carriage,  in  the  jump  which 
it  makes  on  being  fired,  could  be  sufficiently  cushioned 
and  resisted. 

231.  From  experiments  made  at  A°ker,  in  Sweden, 
in  September,  1846,  it  was  found  that,  with  charges  of 
6  lbs.  9.8  oz.  and  an  elevation  of  14°  45',  the  mean  of 
the  first  grazes  of  the  hollow  cylindro-conical  shot  weigh- 
ing from  68  lbs.  13  oz.  to  69  lbs.  15  oz.  was  at  3329 
yards,  and  the  mean  deflection  85  yards  to  the  right 
hand.  With  charges  of  8  lbs.  13  oz.,  and  an  elevation 
of  13%  the  mean  of  the  first  grazes  was  at  3668  yards, 
and  the  mean  deflection  100  yards,  to  the  right  hand. 
With  charges  of  6  lbs.  10  oz.,  and  an  elevation  of  14"* 
30',  the  mean  of  the  first  grazes  of  the  solid  cylindro- 
conical  shot  weighing  101  lbs.  8  oz.  was  at  2592  yards, 
and  the  mean  deflection  28  yards  to  the  right.  Lastly, 
with  charges  of  8  lbs.  13  oz.  and  an  elevation  of  13%  the 
mean  first  graze  of  the  hollow  cylindro-conoidal  shot  was 


NAVAL  GUNNEBY.  Pabt  III. 

1  the  mean  deflection  99  yards,  to  the 

,  in  extent  of  range,  afforded  by  thrf 
iHd  shot,  amounts,  from  these  experi- 
.000  yards;  hut  the  deflections  of  the 
;h  leas  than  those  of  the  hollow  shot, 
of  the  cylindro-conoidal  shot  exceeds 
•o-conical  shot  by  150  yards;  and  the 
irly  the  same.  The  projectiles  are  said 
ly,  stnick  the  ground  with  the  point 

1-gun  constructed  hy  Baron  Wahren- 
ne  respects  from  that  of  Major  CavaUi. 
e  IL)  Its  whole  length  is  8  feet  10.9 
eatest  diameter  AB  2  feet  3.2  inches. 
b  of  the  bore  is  6.37  inches  from  the 

6  inches  of  the  chamber,  in  which 
s  a  conical  form,  the  diameter  at  c  d 
le  diameter  of  the  chamber  c  d  g  k  is 
:tangular  wedge,  12.2  inches  long,  8.1 
lr.25  inches  thick  (a  face  of  which  is 
I,  is  made  to  slide,  towards  the- right 
irforation,  formed  transversely  through 
3  purpose  of  covering,  after  the  gun  is 
are  by  which  the  charge  is  admitted 
I  notch  7.2  inches  long  and  0.7  inch 
g^tudinally  in  the  wedge,  and  through 
sm,  or  bar,  of  a  cylindrical  plug,  by 
is  kept  in  its  place.  This  plug  (Fig. 
iiameter  and  4.7  inches  long,  and  it  is 
tem  or  bar,  15.75  inches  long,  at  the 
h  is  a  screw  nut  having  two  handles, 
luced  in  a  direction  paraUel  to  the  axis 
igh  an  orifice  in  the  breech ;  and  its 
^  a  perforation  made  in  an  iron  door 
orifice.  "When  the  gun  is  loaded  the 
le  plug  is  pushed  forward,  to  the  rear 
■  means  of  its  stem,  and  the  wedge  is 

its  place  :  a  turn  of  the  screw  nut  at 
em  IB  then  taken,  when  the  whole  is 
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drawn  tightly  together  and  is  ready  for  firing.  After 
firing,  the  wedge  is  drawn  out  as  far  as  a  pin  which  fits 
into  a  groove  in  its  top  will  permit ;  and  this  just  allows 
the  plug  to  be  drawn  oack  close  to  the  door,  which  is 
hollowed,  as  at  £,  to  receive  it ;  the  door  will  then  open 
so  that  the  plug  may  be  withdrawn  from  the  breech  of 
the  gun,  preparatory  to  a  re-loading  being  made. 

233.  Some  important  trials  were,  during  the  year 
1850,  made  at  Shoebury  Ness  with  the  Cavalli  and 
Wahrendorff  guns,  in  conjunction  with  the  British 
32-pounder  gun  weighing  56  cwt. ;  cylindro-conoidal 
shot  weighing  64  lbs.  being  fired  from  the  former,  and 
round  shot  from  the  latter,  and,  from  those  trials,  the 
relative  values  of  the  three  natures  of  ordnance  may  be 
said  to  have  been  in  a  great  measure  determined.  The 
foreign  guns  are  those  which  were  cast  at  A**ker ;  and 
their  construction  has  been  carefully  and  ably  described 
by  Colonel  Palisier  of  the  Royal  Artillery. 

At  the  eflScient  service-elevation  of  5  degrees,  with 
charges  of  8  lbs.,  the  ranges,  and  also  the  deflections  of 
the  different  projectiles  were  nearly  equal  to  one  another : 
and  the  like  is  true  with  charges  of  10  lbs.  At  eleva- 
tions of  10  degrees,  the  ranges  of  the  foreign  guns 
exceeded  those  of  Jthe  English  32-poimder,  with  charges 
of  8  lbs.,  by  380  yards ;  and  with  charges  of  10  lbs.,  by 
690  yards;  and  at  elevations  of  15  degrees,  the  excess 
was,  with  charges  of  8  lbs.,  about  790  yards ;  and  with 
charges  of  10  lbs.,  about  1100  j)rards.  The  ranges  ob- 
tained from  the  Cavalli  and  Wahrendorff  guns,  with 
equal  charges  and  elevations,  agree  very  nearly  with 
those  which  were  obtained  at  A**ker  in  1846.  The  de- 
viations were  always  in  the  direction  of  the  rotation  of 
the  projectiles ;  but  they  were  so  variable  in  amount 
that  no  allowance  could  be  made  for  them  in  laying  the 
gun  with  respect  to  the  object.* 

It  must  be  acfmitted  that  the  Wahrendorff  gun  has 
considerable  advantage,  in  respect  of  range,  over  the 
English  32-pounder  at  a  high  elevation ;  but  it  ought  to 


•  For  comparisons  of  round  with  conoidal  shot,  fired  from  32-pounder  and 
8-inch  gxms,  see  Arts,  191,  192, 
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be  observed  tbat  the  practice  is,  in  that  case,  very  un- 
certain. Such  guns  cannot  enter  into  the  armament  of 
ships  of  war,  but  they  may  be  used  with  advantage  for 
flanking  defences  in  casemates,  or  in  coast-batteries  for 
firing  at  objects  at  great  distances. 

234.  With  respect  to  ricochet  firing,  it  is  obvious  that 
the  rapid  rotation  of  the  shot  upon  its  axis,  and  the  pro- 
jection of  the  oblique  wings  by  which  the  rotation  is 
produced  in  the  gun,  must,  on  the  shot  grazing,  cause  a 
forcible  action  on  the  surface  of  the  plane  struck,  whether 
land  or  water.  A  remarkable  proof  of  this  appeared  in 
the  recent  experiments  at  Shoebury  Ness;  when,  at 
every  graze  of  the  cylindro-conical  or  cylindro-conoidal 
shot,  it  took  a  fresh  direction,  deviating  more  and  more 
to  the  right — an  important  circumstance,  which  will  no 
doubt  be  found  to  prevail  in  the  ricochet  of  all  cylindro- 
conical  rifle  shot  from  muskets  as  well  as  from  cannon. 
When  fired  k  ricochet  over  sea,  it  is  probable  that  the 
shot  would  penetrate  into  the  water  so  far  that  the  im- 
pulsive force,  resolved  in  the  vertical  direction,  would 
not  be  sufficient  to  allow  it  to  rise  from  thence. 

235.  The  Cavalli  gun  became  unserviceable  after 
having  fired  four  rounds,  by  the  copper  ring  or  bush 
imbedded  in  the  metal  of  the  gun  at  tne  bottom  of  the 
bore  being  damaged.  This  rendered  it  necessary  to 
remove  the  gun  to  the  foundery,  in  order  to  have  a 
new  copper  ring  put  in ;  for  this  purpose  it  was  neces- 
sary to  cut  away  some  of  the  metal  of  the  gim,  in  order 
to  set  in  the  bush  afresh.  But  however  nicely  this  was 
done,  it  did  not  succeed,  and  at  the  next  trial  the  whole 
of  the  breech  was  blown  ofiF.*  The  Wahrendorff*  gun 
stood  well,  the  wedge   resisting  more   effectually  the 

*  Of  three  guns  which  had  been  constructed  by  Major  Cavalli,  one  broke 
at  the  first  trial  in  Sweden,  in  consequence,  as  he  alleges,  of  the  badneas 
of  the  metal ;  and  the  third  broke  at  the  fourth  romid  of  the  practice  at 
Shoebury  Kess.  M.  Cavalli  considers  that  the  mechanical  arrangements 
for  closing  the  breech  were  all  but  perfect^  and  he  regrets  that  the  failure  in 
this  country  prevented  the  effect  of  his  arrangement  from  being  made  evident. 
It  is  said  that  M.  Cavalli  seeks  compensation  from  this  Government  for  his 
invention  ;  but  having,  before  the  experiments  took  place,  made  it  known  to 
the  world  by  a  detailed  publication  of  his  whole  scheme,  and  this  having 
failed,  he  can  have  no  other  claim  than  to  a  remuneration  for  his  expenses  in 
attending  the  trials. 
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force  of  the  discharge  than  that  of  the  Cavalli  gun. 
If  the  latter,  when  it  failed,  had  heen  on  hoard  a  ship, 
the  hreech  would  have  passed  through,  or  have  made  a 
prodi^ous  fracture  in  the  opposite  side;  and  conse- 
quently, besides  the  physical  injury,  it  must  have  pro- 
duced the  worst  moral  effect  on  t)\e  crew. 

236.  Baron  Wahrendorff  has  invented  a  24-pounder 
gun,  which  is  also  to  be  loaded  at  the  breech.  It  is 
mounted  on  a  cast-iron  traversing  carriage ;  and,  taking 
little  room,  it  appears  to  be  very  fit  for  casemates.  The 
upper  part  of  the  carria^  has,  on  each  side,  the  form 
of  an  inclined  plane,  which  rises  towards  the  breech, 
and  terminates  near  either  extremity  in  a  curve  whose 
concavity  is  upwards.  Previously  to  the  jrun  being: 
fired  the  trunnions  rest  near  the  lower  extre^mity ;  ani 
on  the  discharge  taking  place,  the  gun  recoils  on  the 
trunnions,  along  the  ascending  plane,  when  ite  motion 
is  presently  stopped.  After  the  recoil,  the  gun  descends 
on  the  plane  to  its  former  position,  where  it  rests  after 
a  few  short  vibrations.  The  axis  of  the  gun  constantly 
retains  a  parallel  position,  so  that  the  pointing  does  not 
require  readjustment  after  each  round. 

The  gun  was  worked  easily  by  eight  men,  apparently 
without  any  strain  on  the  carriage.  With  a  charge  of 
8  lbs.,  and  with  solid  shot,  the  recoil  was  about  3  feet, 
and  the  trunnions  did  not  reach  the  upper  extremity  of 
the  inclined  plane,  though  the  surface  was  greased. 

VI.  RELATIVE  VALUES  OF  SOLID  AND  HOLLOW  SHOT. 

237.  The  British  shell  guns  having  been  compared 
(Arts.  224,  225)  with  the  French  canons  obusiers,  it  is 
now  intended  to  make  a  like  comparison  between  the 
former  and  the  solid  shot-guns,  which  are  at  present 
employed  in  the  Naval  Service  of  this  country,  in  order 
to  ascertain  whether  or  not  the  shell-guns  do  really 
possess  such  qualities,  with  respect  to  extent  of  /ange, 
accuracy  of  fire  and  penetrating  force,  as  to  warrant 
their  appropriation  as  the  pivot  guns  of  steamers :  which 
assurealy  should,  with  equal  or  inferior  weight,  possess 
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those  qualities  in  the  highest  degree.  It  is  proposed  at 
the  same  time  to  ascertam  whether  or  not  shell-guns  are 
better  adapted  than  others  for  the  broadside  batteries 
of  ships,  in  which  situations  rapid  firing  and  extensive 
perforations  are  the  essential  conditions  of  their  action. 
238.  From  the  formulae  for  V,  the  velocity  (Arts. 
61,  63,  and  68),  it  is  evident  that  if  shot,  of  equal 
diameters,  but  different  weights  or  densities,  be  pro- 
jected with  charges  whose  weights  bear  the  same  pro* 
portion  to  the  weights  of  the  shot,  as  ^  or  ^,  the  initial 
velocities  will  be  very  nearly  equal,  any  difference 
which  may  exist  arising  only  from  the  small  difference 
in  the  lengths  of  the  charges.  Now,  since  the  quan- 
tities of  motion  lost  by  shot  in  passing  through  a  short 
extent  of  space  in  air  are  very  small,  as  may  be  shown 
from  the  tormulae.  Art.  60,  it  follows  that^  when  the 
gun  is  laid  point  blank,  or  with  a  small  elevation,  the 
ranges  of  solid  and  hollow  shot  of  equal  diameters,  and 
charged  proportionally  to  their  weights,  are  very  nearly 
equal.  But  when  the  elevation  is  increased,  so  that  the 
extent  of  the  range  and  the  time  of  flight  are  consider- 
able, the  solid  shot,  from  its  superior  momentum,  retains 
greater  velocities  at  the  end  of  equal  times,  and  thus 
ranges  farther  than  the  hollow  shot.*  Since,  also,  a 
hollow  shot  issues  from  the  gun  with  a  greater  velocity 
than  a  solid  shot  of  equal  diameter,  when  the  charges 
are  equal,  and  even  when  the  charge  of  the  former  is 
rather  less  than  that  of  the  latter ;  it  follows  that,  when 
laid  point  blank  or  with  a  small  elevation,  the  hollow 
shot  will  range  farther  than  the  other  :  yet  it  will  hap- 
pen, for  the  reason  above  mentioned,  that  by  increasing 
the  elevations,  so  as  to  increase  the  ranges  and  times  of 
flight,  the  less  rapid  diminution  of  the  velocity  of  the 


•  This  has  been  (listfinctty  proved  in  experiments  made  on  board  the  "  Ex- 
oellenV*  with  68-p(mnder  guni,  weiji^hing  91  cwt.  and  87  cwt^  and  S-tnch 
shell-guns  weighing  65  cwt.  and  CO  cwt.  The  lateral  deviations  of  hollow 
shot  wore  also  much  greater  than  thow  of  solid  shot  when  tlie  ranges  ex* 
cccded  3000  yards.  In  firing  at  a  target  resembling  a  ship*s  side,  at  tba 
distance  of  3000  yards,  it  was  found  that  the  different  ranges  of  hollow  shoe 
varied  from  300  to  400  vards,  while  the  different  ranges  of  solid  shot  did  not 
vary  more  than  20O  j^aras. 
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heavier  shot  will  cause  the  ranp^  to  approximate; 
ami,  at  lenp^h,  the  elevations  and  times  of  flight  being 
farther  increased,  while  the  charges  remain  as  at  first, 
the  range  of  the  solid  shot  will  exceed  that  of  the 
h«>llow  shot. 

239.  When  the  velocity  with  wliich  a  hollow  shot 
rtrikes  an  object,  as  a  ship*s  side,  is  less  than  that  with 
which  a  solid  shot  strikes  such  object,  provided  it  pene- 
trate, the  magnitude  of  the  fracture,  as  well  as  the 
s()lintering  and  shattering  eflfects  produced  by  the  hol- 
low shot,  will  be  greater  than  tliose  produced  by  tlie 
H»lid  shot.  (See  Arts.  158,  159.)  But  when,  in  am- 
Ri-<]uence  of  the  greater  distance  of  the  object  from  the 
pun,  it  lMH^>mes  necessary  to  give  to  the  latter  a  con- 
ni^lfrable  elevaticm,  in  order  to  obtain  the  required 
range,  the  accuracy  of  the  firing  and  the  probability 
(»f  striking  the  object  are  diminished ;  and,  in  this  case, 
th<»  mAid  shot  has  advantages  over  one  which  is  hollow ; 
the  latter,  even  if  accurately  formed,  is  much  more 
liable  to  lateral  de\nation  than  the  other,  particularly 
wlH*n  fire<l  across  the  direction  of  the  wind ;  the  de- 
flct^tions  are  very  great  in  long  ranges,  and  take  place 

»nrici[kally  near  the  farther  extremity  of  the  trajectory. 

follow  fihot,  and  esjK'cially  shells,  are  more  liable  than 
si»lid  shot  to  irregular  rotations  during  their  flight,  from 
thfir  a^ntn.'s  of  gravity  and  of  magnitude  not  a)inciding. 
(S'e  Arts.  IHO  to  1,89.)  Even  when  emnty,  this  will 
ariK:  fn>ro  the  pn)trui«ion  of  the  fuze,  ana  the  removal 
of  metal  t4>  form  the  fuze  hole,  as  well  as  from  the 
un«-f{iial  thiekness  of  the  metal  in  different  places,  in 
whirh  rc»(|iect  shells  are  seldom  perfi'ct ;  and  this  irrcs 
gularity  is  much  gn^atiT  when  the  sh<*lls  are  mrtially 
K^nh**!  with  l<*ad,  sand,  and  even  with  the  l>un«ting 
piwdrr,  any  of  which  is  liable  to  cliange  its  place  in 
tlif  i»h«-ll  during  its  flight.  The  disadvantage  pnNlu(*e«l 
1  y  {lartial  loading  is  uianif(*Ht  from  the  fact  that  Hhells 
m»  K4Mle«]  neither  range  so  correcily  nor  m>  far  as  wlu^n 
tli««y  liave  been  entirely  filli*<l  with  the  loatling  material. 

240.  In  r<infirmati<m  of  what  has  lichen  stati*<l  alnne, 
the  following  results  of  experiment  are  adducx*<l : — 


I 
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those  qualities  in  the  highest  degree.  It  is  proposed  at 
the  same  time  to  ascertam  whether  or  not  shell-guns  are 
better  adapted  than  others  for  the  broadside  batteries 
of  ships,  in  which  situations  rapid  firing  and  extensive 
perforations  are  the  essential  conditions  of  their  action. 
238.  From  the  formulae  fox  V,  the  velocity  (Arts. 
61,  63,  and  68),  it  is  evident  that  if  shot,  of  equal 
diameters,  but  diflFerent  weights  or  densities,  be  pro- 
jected  with  charges  whose  weights  bear  the  same  pro- 
portion to  the  weights  of  the  snot,  as  ^  or  ^,  the  initial 
velocities  will  be  very  nearly  equal,  any  difference 
which  may  exist  arising  only  from  the  small  difference 
in  the  lengths  of  the  charges.  Now,  since  the  quan- 
tities of  motion  lost  by  shot  in  passing  through  a  short 
extent  of  space  in  air  are  very  small,  as  may  be  shown 
from  the  formulae.  Art.  60,  it  follows  that,  when  the 
gun  is  laid  point  blank,  or  with  a  small  elevation,  the 
ranges  of  sohd  and  hollow  shot  of  equal  diameters,  and 
charged  proportionally  to  their  weights,  are  very  nearly 
equal.  But  when  the  elevation  is  increased,  so  that  the 
extent  of  the  range  and  the  time  of  flight  are  consider- 
able, the  solid  shot,  from  its  superior  momentum,  retains 
greater  velocities  at  the  end  of  equal  times,  and  thus 
ranges  farther  than  the  hollow  shot.*  Since,  also,  a 
hollow  shot  issues  from  the  gun  with  a  greater  velocity 
than  a  solid  shot  of  equal  diameter,  when  the  charges 
are  equal,  and  even  when  the  charge  of  the  former  is 
rather  less  than  that  of  the  latter ;  it  follows  that,  when 
laid  point  blank  or  with  a  small  elevation,  the  hollow 
shot  will  range  farther  than  the  other  :  yet  it  will  hap- 
pen, for  the  reason  above  mentioned,  that  by  increasing 
the  elevations,  so  as  to  increase  the  ranges  and  times  of 
flight,  the  less  rapid  diminution  of  the  velocity  of  the 


'  This  has  been  distinctly  proved  in  experiments  made  on  board  the  *'  Ex- 
oellent^"  with  68-pounder  guns,  weighing  91  cwt.  and  87  cwt.,  and  8-inch 
shell-guns  weighing  65  cwt.  and  60  cwt.  The  lateral  deviations  of  hollow 
shot  were  also  much  greater  than  those  of  solid  shot  when  the  ranges  ex- 
ceeded 3000  yards.  In  firing  at  a  target  resembling  a  ship's  side,  at  the 
distance  of  3000  yards,  it  was  found  that  the  different  ranges  of  hollow  shot 
varied  from  300  to  400  vards,  while  the  different  ranges  of  solid  shot  did  not 
vary  more  than  200  yards. 
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maile  on  Ixmrd  the  "  Excellent/*  the  charges  (10  lbs.) 
and  the  elevations  (from  3^  to  8^)  being  equal,  the 
ranp^  of  the  32-pounder  exceeded  those  of  the  shcll- 
fTvtn,  by  difftances  varying  from  250  to  360  yards.  The 
ran^rvs  of  the  shell-gun  on  board  the  **  Excellent  *'  com- 
|<ui-«l  with  those  of  a  42-pounder  gim  weighing  67  cwt., 
charge  10  IIjs.  8  oz. ;  and  a  68-pounder  gun,  weighing 
!•.*»  ciA't.,  charge  16  lbs.  on  board  the  same  ship;  also 
with  tlioHc  of  a  32-pounder  (56  cwt.)  at  Deal,  solid  shot 
U'ing  fired  fr^m  all,  presented  similar  results  in  proof  of 
tlie  inferiority  of  the  shell-gun.  But  the  most  striking 
in^tam^*  occurs  in  the  comftarison  of  the  above  shell- 
pm  with  Mr.  Monk*s  56-pounder,  weighing  97^  cwt., 
charge  17  11)8.  (solid  shots  ueing  fired  from  each),  the 
mnp'si  given  by  the  latter  at  Deal  (in  1839)  exceeding 
th<  Me  of  the  shell-gun  at  equal  elevations  by  distances 
vanb'ing  fn>m  400  to  590  vanls. 

242.  With  reK|iect  to  the  velocities  and  penetrating 
font-^  of  ithot  at  different  distances  from  the  gun,  the 
folliiwing  table  will  show  that  hollow  shot  from  an 
En^ii>«h  8-inch  shell  gim,  with  greater  initial  velocity, 
pn-M*r\'e«i  at  equal  distances  greater  velocity  and  pene- 
trating jxiwer  than  hollow  shot  from  the  French  canon- 
<tbiifiit.*r  of  80;  and  that  solid  shot  from  a  68-pounder 
gtin,  mith  k*M«  initial  velocity,  has  at  equal  (listances 
U-yond  H(K)  yards  greater  velocity  and  penetrating 
font;  than  the  hollow  shot  from  the  8-inch  gun.  Again, 
it  appt'ani  tliat  the  42  Um.  and  32  ll>s.  shot  have,  at 
fNiiiai  diKtanci-K,  less  penetrating  forces  than  the  shot 
fr«»m  the  laiit-mentione<i  gun ;  and  tliat  the  shot  from 
th»*  5f>-|iotmder  gim  has  both  greater  initial  velocity 
and  greater  penetrating  power  than  tho^e  from  the 
H.irj(*h  gvm,  and  indeed  from  any  of  the  guns  above 
tiamed :  — 
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On  comparing  together  the  8-inch  shell  gun  of  65  cwt. 
with  the  32-poiinder  weighing  56  cwt.,  the  former  pro- 
jecting hollow  shot  weighing  56  lbs.,  and  the  latter  solid 
shot,  the  charges  being  equal  (10  lbs.)  for  both ;  it  will 
be  found,  from  the  tables  of  practice  on  board  the  "  Ex- 
cellent" (see  Tables  V.  and  Vl.,  Appendix  D),  that,  at 
equal  elevations,  from  V  to  10°,  the  ranges  of  the  32- 
poimder  invariably  exceeded  those  of  the  shell-gun,  the 
differences  increasing  with  the  increase  of  elevation, 
and  amounting,  at  10**,  to  300  yards.  Similarly,  with 
charges  equal  to  10  lbs.,  the  ranges  of  the  32-pounder 
gun  exceeded  those  of  the  8-inch  gun,  when  loaded 
shells  weighing  51  lbs.  were  fired  from  the  latter,  the 
difference  at  10°  amounting  to  460  yards.  The  ranges 
of  the  56-pounder  guns  weighing  98  cwt.  and  87  cwt., 
the  former  having  a  charge  of  16  lbs.,  and  the  latter 
of  14  lbs.,  in  a  still  higher  degree  exceeded,  at  equal 
elevations  from  1°  to  15°,  the  ranges  of  the  8-inch  gun 
of  65  cwt.,  with  its  charge  of  10  lbs.,  and  projecting 
hollow  shot  weighing  56  lbs.  and  51  lbs.,  the  differences 
graduaUy  inci^ng  with  the  elevations,  and  amounting 
at  15°  to  above  800  yards  for  the  51  lbs.  shot,  and  447 
yards  for  the  56  lbs.  shot. 

The  following  table,  extracted  from  the  practice  made 
at  Deal,  in  1839,  exhibits  the  relative  values,  with 
respect  to  range,  of  the  8-inch  gun  projecting  hollow 
shot,  and  other  natures  of  iron  ordnance  projecting 
solid  shot. 


Xmtan 

Welsht 

Kanges  in  Tarda  to  the  flntOKwe^ 

of 

Length. 

Windage. 

Cbaige. 

below  the  oorrespoDding 

Ordnance. 

Qun. 

Elevatiooa. 

cwta. 

ft.    In. 

inch. 

lU. 

P.B. 

1© 

so 

30 

40     so 

8-in.  Gun . 

65 

9     0 

0.125 

10 

474 

805 

1133 

1323 

1602  1920 

32-Pr.       . 

56 

9     0 

0.233 

10 

475 

877 

1311 

1467 

Ditto  .      . 

63 

9     7 

0.233 

12 

•  • 

•  • 

1366 

1581 

1832 

1998 

42.Pr.       . 

80 

10     6 

0.175 

14 

•  • 

•  • 

1346  1605 

1842 

2086 

66.Pr.       . 

97 

11     0 

0.175 

16 

•  • 

•  * 

1350  1600 

241.  The  8-inch  shell-gun  (65  cwt.)  is  moreover 
inferior  in  respect  of  range  to  the  32-pounder  gun,  solid 
shot  being  projected  from  both.    For,  from  experiments 
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241.  With  rcRpect  to  the  relative  accuracy  in  the 
ranpm  of  Holid  ana  hollow  shot  from  an  8-inch  ^holl  gun, 
it  wan  found  that,  at  the  distance  of  3000  yards,  the  dif-- 
frrpoceii  hetween  the  ranges  of  hollow  shot  amounted  to 
luftween  300  and  400  yanhs  w^hile  the  differences  between 
tlie  ranges  of  the  solid  shots  did  not  exceed  200  yards. 
Experiments  were  likewise  made  with  hollow  shot  and 
I<ttdc«i  sliells,  from  an  8-inch  gnu ;  when  it  was  found 
that,  Leyond  1500  yards,  the  fire  with  the  shells  was 
m^ire  oucertain  tlian  w^ith  the  shot ;  the  number  of  times 
in  which  tlie  object  was  struck  by  the  former  being,  to 
tin*  numlier  wtruck  by  the  latter,  as  31  to  5.  It  was 
fiHind  tfio  tliat  the  sliells  required  half  a  degree  more 
elevation  tlian  the  hollow  shot  to  attain  the  same  range  ; 
and  tliat,  when  the  shells  were  quite  filknl,  they  ranged 
fiirtlier  and  more  accurately  tlian  when  not  fully  charged, 
on  acer>unt  of  the  loose  jx^wder  revolving  wntliin  them 
during  their  flight,     (See  Arts.  180,  239.) 

Tlie  subjoined  table  of  experiments  is  introduced  in 
onler  to  sliow  tlie  different  elevations  at  which,  with  the 
pven  charges,  solid  and  hollow  shot  projected  from  four 
diffen«nt  nature's  of  guns  attaine<l  the  same  range,  1250 
\  anls ;  tW  object  fired  at  was  a  target  in  the  Marshes 
at  W<MiIwich,  at  that  distance  from  the  guns. 
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3 

From  this  table,  it  ap|)ears  that  the  8-inch  gtm  required 
I  of  a  degree  more  elevation  than  the  32*|)ounder  gun  ; 
and  it  is  laid  ti>  have  made  much  worse  practice,  notwith- 
fttandinfr  the  greater  wimlagf*  of  the  latter. 

245.  In  the  abwnre  of  ex|>erimentscarrie<l  on  ex^iressly 
UfT  tlieporpfise  of  determining  the  relative  deviations  of 
aoiid  and  hollow  sliot  from  the  object  (»f  aim,  at  different 
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Paet  hi.         I 

Katnre 

Weight 

Weii^t 

Initial 
Velo- 

DIatanoes 
in 

Velodtlea 
at  the 

RatioaoC 

penetnUiag 

Foroea 

at  the 

of 

Windage. 

of 

of 

Chaige. 

cities  in 

Tarda      oorrespood-l 

Gun. 

ShoL 

Fc«tper 
Seoond. 

from  the 
Gun. 

Dtetaooea. 

different 
DIatanoea. 

in. 

cwt.  qn.  Iba. 

Iba. 

Iba. 

Canon-       ] 

1 

100 

1225 

6492 

Ohasier     > 

0.1378 

73     3     14 

58.8 

10 

1323 

500 

915 

3620 

(80)       . 
8-in.  Shell 

Cwt. 

{    11    } 

1000 
100 

615 
1324 

1879 
6945 

gun,  Eng- 
lish . 

0.125 

56 

10 

1418 

500 
1000 

1019 
753 

4114 
2250 

100 

1211 

5812 

68-Pr.      . 

0.2 

95 

68 

16 

1280 
1646 

500 

1000 

100 

979 

765 

1546 

3799 
2318 
8934 

56-Pr.      . 

0.175 

98 

56 

16 

500 

1213 

5499 

1000 

913 

3115 

100 

1273 

5489 

42-Pr.      . 

9.2 

67 

42 

10* 

1360 

I 
( 

500 

1000 

100 

988 

739 

1486 

3304 
1849 
6819 

32-Pr.*    . 

0.233 

56 

32 

10 

1600< 

500 

1116 

3846 

I 

1000 

803 

1991 

243.  In  some  trials  which  were  made  on  board  the 
**  Excellent,"  with  solid  and  hollow  shot  from  a  68- 
pounder  gun,  with  equal  charges  and  elevations,  the 
range  was  found  to  be  in  favour  of  the  hollow  shot 
from  the  point  blank  direction,  to  an  elevation  of  If** 
inclusive ;  at  3^°  the  ranges  were  nearlv  equal ;  after 
which,  up  to  6j°,  the  difference  was  slightly  in  favour 
of  the  solid  shot :  also  the  number  of  times  in  which  the 
shots  struck  the  object  were  nearly  in  the  proportion 
of  5 1  to  4  in  favour  of  the  denser  projectile.     In  the 
remarks  on  these  trials  it  is  stated  that  on  the  day  of 
the  experiment  the  wind  was  very  fresh,  blowing  across 
the  range,  and  that  the  solid  shot  were  more  true  in 
their  flight  than  the  hollow  shot;  partly  because  the 
windage  of  the  former  was  less,  and  partly  because  the 
hollow  shot,  being  lighter  than  the  others,  were  more 
affected  by  the  wind. 


*  The  windage  is  to  be  reduced  to  0.2  inch,  in  a  new  32-pounder  of  58  cwt. 
From  experiments  made  on  board  the  '*  Excellent*'  in  1847,  it  is  concluded 
that  with  the  32-pounder  gun,  56  cwt.,  whose  reduced  charge  is  6  lbs.,  double 
shotting  may  be  emplo^^ed  with  a  certainty  of  penetrating,  up  to  400  yards ; 
with  the  32-pounder,  42  cwt.,  and  charge  of  4  lbs.,  up  to  300  yards ;  and 
with  the  32-pounder,  25  cwt.,  charge  21  lbs.,  up  to  200  yards. 
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244.  With  respect  to  the  relative  accuracy  in  tlie 
rmngen  of  solid  ana  hollow  shot  from  an  8-inch  shell  gun, 
it  watf  found  that,  at  the  distance  of  3000  yards,  the  dif- 
ferences between  the  ranges  of  hollow  shot  amounted  to 
li^twecn  300  and  400  yards,  while  the  differences  between 
liie  ranges  of  the  solid  shots  did  not  exceed  200  yards. 
Kxiieriments  were  likewise  made  with  hollow  shot  and 
l<<idc«l  shells,  from  an  8-inch  gun;  when  it  was  found 
tliat^  lieyond  1500  yards,  the  fire  with  the  shells  was 
mure  uncertain  than  with  the  shot ;  the  number  of  times 
in  which  the  object  was  struck  by  the  former  being,  to 
the  numl»er  struck  bv  the  latter,  as  3A-  to  5.  It  was 
ffiund  too  tliat  the  sliells  required  halt  a  degree  more 
elt.-vation  tlian  the  hollow  shot  to  attain  the  same  range  ; 
and  tliat^  when  the  shells  were  quite  filled,  they  ranged 
fiirther  and  more  accurately  than  when  not  fully  charged, 
on  account  of  the  lix>se  |)owder  revolving  wntliin  them 
during  their  flight.     (See  Arts.  189,  239.) 

Tlu*  subjoined  table  of  experiments  is  introduced  in 
ordvT  to  show  tlie  different  elevations  at  which,  with  the 
(rivi-n  charges,  soli<l  and  hollow  shot  projected  from  four 
differvnt  natures  of  guns  attaineil  the  same  range,  1250 
^ards;  the  object  fire<l  at  was  a  target  in  the  Marshes 
at  WiMilwich,  at  that  distance  from  the  gims. 


_  ^0t 

9 

* 

1 

1 

1 

Owm. 

1 

Cktffi. 

EWTMloa. 

1L 

tl. 

1 

C«L 

lln. 

Ib«. 

'^1 

u^rt. 

0 
0 

•7 

M 

1  SolM       56 

.175 

'.J-fr 

t 

4 

M 

.211 

10 

'4 

1  ^ImA 

f 

4 

M 

•     HoHow   ft4 

.16 

It 

9|loll. 

^Imk 

t 

0 

e& 

..         W 

.Ii5 

lo 

3 

From  this  table,  it  api^ears  that  the  8-inch  gim  nHjuired 
{  of  a  degnw  more  elevation  than  the  32-|xmnder  gun  ; 
and  it  is  said  to  liave  maile  much  worse  practice,  notwith* 
•ftanding  the  greater  windagi*  of  the  latter. 

245.  In  tlie  abs(?nre  of  exiH.*rinients  carrie<l  on  ex^»n*Msly 
fivr  theporpNie  of  determining  the  relative  deviatums  of 
■fJid  and  hollow  sliot  from  theobj<*ct  of  aim,  at  different 
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distances  from  the  gxm,  the  following  table,  computed 
from  the  fonmila,  Art.  89,  using  the  values  of  the  coeffi- 
cient k  for  the  two  kinds  of  shot,  is  introduced.  It  is 
extracted  from  the  table  in  the  "  Suite  des  Experiences  d 
Gavre^^  Paris,  1844,  (page  42,)  and  exhibits  the  hori- 
zontal and  vertical  deviations  (supposed  to  be  equal)  for 
a  30-pounder  long  gun,  (French,)  and  a  canon-obusier 
of  80. 


Nature 

of 
Shot. 

Diameter 

of 

ShoL 

Change 

Distanoes  in  Yards. 

Nature  of  Ordnaikce. 

656 

1094 

1750 

2188 

Horizontal  and  Vertical  Deviations. 

80-Pr.  LongGiin. 

Canon-Obiuier  80, 
No.1    .     .     . 

SoUd   . 

Hollow 

Solid   . 
Hollow 

inches. 
6.28 

6.33 

8.61 
8.67 

lbs.     oa. 
j8     4.4 
15     8.2 
J8     4.4 
15    8.2 
7  11.5 
7  11.5 

ft.     in. 
3       7 

3  11 

4  11 

5  3 
2       3 
4     11 

ft.    in. 
10  10 
12     2 

15  1 

16  9 
8     2 

14     5 

ft.    in. 
31     6 
39     9 
46  10 
51     6 
22    4 
42     4 

ft.    in. 
53     9 
59     4 
83     8 
91  10 
38     4 
72     6 

From  this  table  it  appears,  that,  with  the  canon-obusier 
of  80,  the  deviation  of  hollow  shot  is,  at  all  distances, 
about  twice  as  great  as  that  of  solid  shot. 

246.  Till  recently,  as  has  been  observed  in  Art.  215, 
the  English  shell  guns  were  restricted  to  the  use  of  single 
hollow  shot,  grape  and  case-shot;  but  this  restriction 
being  manifestly  a  disadvantage  to  the  service,  and  its 
necessity  being  doubted,  at  least  with  respect  to  the  8- 
inch  gun  weighing  65  cwt.,  experiments  were  carried  on 
at  Woolwich,  in  1848  and  1849,  in  order  to  ascertain 
how  many  rounds  the  last  mentioned  nature  of  gun 
would  stand  with  double  shot;  and  what  charge  of 
powder  it  would  bear  up  to  the  bursting  quantity.  The 
experiments  decided  against  the  necessity  of  the  restric- 
tion, at  least  for  ordnance  cast  like  the  gun  with  which 
the  experiments  were  made.  This  was  an  8-inch  gim, 
weighing  65  cwt.  3  qrs.  14  lbs.,  9  feet  long,  cast  at  Low 
Moor  Foundry,  whicn  is  distinguished  for  the  strength 
of  its  constructions  in  iron.  On  many  other  occasions 
when  guns  have  been  burst  on  trial,  a  high  charge  was 
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at  once  used,  but,  in  the  present  instance,  the  first 
charges  were  low,  and  the  rest  consisted  of  gradually  aug- 
mented quantities  of  powder.  Thus  two  hollow  shots, 
each  weighing  56  lbs.,  and  one  wad,  being  used  through- 
out, 60  rounds  were  fired  with  5  lbs.  of  powdor,  ( half 
the  service  charge  for  one  shot,)  then  10  rounds  with  6 
lbs.,  afterwards  10  rounds  with  7  lbs.,  and  so  on,  every 
succeeding  10  rounds  having  the  charge  increased  by  1 
lb.,  tiU  230  rounds  in  the  whole  were  fired ;  the  last  ten 
rounds  were  consequently  fired  with  the  great  charge  of 
23  lbs.  These  charges  were  resisted  admirably,  but  the 
recoil  was  very  great,  though  the  platform  was  inclined 
in  an  angle  of  2^  degrees  :  with  a  charge  of  10  lbs.  of 
powder  and  one  hollow  shot,  the  recoil  was  8|  feet ;  with 
5  lbs.  and  two  shots,  it  was  14  feet  4  inches ;  with  a  10 
lb.  charge,  and  a  single  solid  shot,  14  feet  10  inches ; 
but,  with  10  lbs.  and  2  shots,  it  was  not  less  than  24  feet. 
The  gun  was  mounted  on  a  ship  carriage.  In  January, 
1849,  the  same  piece  of  ordnance  was  used  for  the  purpose 
of  trying  its  efficiency  in  the  discharge  of  two  soRd  snots 
of  68  lbs.  and  a  junk  wad,  when  it  bore  well  the  fire  of 
two  rounds,  each  with  a  charge  of  20  lbs. ;  but,  at  the 
third  round  with  an  equal  charge,  (the  243rd  round,) 
and  two  solid  shots,  the  gun  burst,  its  fragments  as  well 
as  those  of  the  carriage  being  driven  in  all  directions. 
On  examining  the  vent  after  the  220tii  round,  it  was 
found  to  have  enlarged  to  .28  inch  at  top,  and  1.13  inch 
at  bottom.  This  severe  trial  seems  to  nave  established 
the  safety  of  the  8-inch  gun  of  65  cwt.  when  double 
shotted,  with  moderate  charges. 

247.  Experiments  have  also  been  made  with  a  new 
32-pounder  gun  of  42  cwt.  from  the  same  Foundry ;  its 
service  charge  with  one  shot  (solid)  being  6  lbs. ;  and 
the  following  results  have  been  obtained,  solid  shot  and 
double  wadding  being  used  throughout.  At  first  40 
rounds  with  two  shots  and  a  charge  of  6  lbs.  were  fired ; 
then  20  rounds  with  3  shots  and  the  same  charge ;  next 
20  roimds  with  3  shots  and  a  charge  of  7  lbs. ;  again  20 
rounds  with  3  shots  and  a  charge  of  8  lbs.,  and  so  on,  the 
charge  being  increased  by  1  Id.  of  powder  in  every  20 
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rounds,  till  it  amounted  to  11  lbs.,  when  at  the  eighth 
round,  with  this  charge  and  three  shots,  the  gun  burst. 
In  these  trials  404  snots  were  fired,  and  1128  lbs.  of 
powder  consumed. 

Two  32-pounder  guns  which  had  been  cast  in  Belgium, 
were  also  tried  at  Woolwich ;  and  the  following  table 
contains  a  statement  of  the  number  of  roimds  which  each 
gun  bore : — 


Chtfge. 

Nnnlwr  of 
Shot. 

Nnmberof 

Nnmberof 
BoiiDds. 

Um. 
8 

2 

2 

40 

8 

3 

2 

20 

9 

3 

2 

20 

10 

3 

2 

20 

11 

3 

2 

9 

The  last  round  burst  one  of  the  guns,  which,  in  the 
explosion,  struck  its  neighbour,  and  damaged  it  so  much, 
that  it  only  stood  one  more  round  with  the  same  charge  ; 
at  the  next  round  it  burst. 

In  the  trials,  287  shots  were  fired  from  the  first  gun, 
and  959  lbs,  of  powder  were  expended, 

248.  In  addition  to  the  considerations  of  extent  of 
range  and  precision  in  firing  it  is  necessary  to  con- 
template the  effects  of  shot  and  shells  with  respect  to 
their  powers  of  impact — a  subject  of  no  less  importance 
than  either  of  the  others.  The  penetration  of  shot  has 
been  already  treated  of  in  Arts.  79  and  98 ;  and  it  is 
intended  in  this  place  to  notice  the  effects  arising  from 
the  impact  of  shot  or  shells  of  different  diameters.  A 
solid  or  a  hollow  shot  striking  a  mass  of  timber,  as  the 
side  of  a  ship,  crushes,  fractures,  and  splits  the  wood  to 
an  extent  which  depends,  in  a  great  measure,  on  the 
superficies  of  the  shot,  or  upon  the  area  of  a  section 
through  its  centre ;  and,  consequently,  is  proportional  to 
the  square  of  its  diameter.  Thus,  a  large  nollow  shot 
will  make  a  greater  fracture,  in  consequence  of  a  greater 
separation  of  the  fibres  of  the  material,  than  a  solid  ball 
of  equal  weight ;  though  the  latter  may  penetrate  deeper. 
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and  thereby  produce,  in  other  respects,  a  greater  effect 
on  and  m  a  ship.  It  is  evident,  moreover,  that  the  de- 
structiveness  of  shot  in  action  must  also  be  proportional 
to  the  number  of  shots  which  strike  the  object  at  a  given 
distance  from  the  gun.  We  have  no  certain  evidence 
from  experiment  by  which  we  may  determine  the  average 
number  of  hits  made  by  shot  on  an  object  at  different 
distances,  up  to  the  greatest  at  which  shot  can  be  pro- 
jected with  any  chance  of  striking,  suppose  2000  yards ; 
and  though,  according  to  M.  Piobert  (see  Art.  136), 
large  shot  struck  a>  small  object  within  600  yards  more 
frequently  than  smaller  shot,  yet  it  appears  very  pro- 
bable that  at  2000  yards  the  causes  of  deflection  (parti- 
cularly wind  blowing  across  the  range)  would  act  more 
powerfully  on  large  than  on  small  shot,  and  certainly  on 
hollow  than  on  solid  shot,  and  thus  cause  a  smaller  num- 
ber of  hits  to  take  place  in  an  equal  number  of  dis- 
charges. However,  in  the  absence  of  sufficient  data  to 
determine  this  point,  let  it  be  assumed  that  the  number 
of  hits  of  shot  of  different  natures  and  descriptions  are 
equal ;  and  then  it  may  be  inferred  that  the  splintering 
effects  of  shot  are  proportional  to  the  squares  of  their 
diameter. 

This  is  an  important  advantage  in  favour  of  the  8-inch 
shell-gun  individually  ;  but,  on  the  other  hand,  it  must 
in  fairness  be  stated  that  magnitude  of  fracture  is  not 
the  only  thing  to  be  considered  in  selecting  ordnance 
for  the  general  armament  of  ships. 

249.  It  has  already  been  stated  (Art.  97)  that  it  may- 
be doubted  whether  the  appropriation  of  8-inch  shell 
guns  to  the  broadside  batteries  of  ships  of  all  classes  has 
not  been  carried  too  far,  some  ships  being  armed  chiefly 
with  that  description  of  ordnance ;  and  whether  it  would 
not  be  more  advantageous  to  limit,  in  all  cases,  the 
number  of  shell-guns  to  a  lower  proportion,  and  to  com- 
bine them  with  others  by  a  judicious  selection  of  those 
best  adapted  to  the  circumstances  of  each  case. 

All  vessels,  according  to  their  displacement,  can  only 
carry  a  certain  weight  of  metal,  of  which  their  armament 
is  to  consist,  and  can  afford  only  a  limited  tonnage  for 
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the  stowage  of  their  ammtmitiony  projectiles  and  stores. 
The  weights  of  the  8-iiich  shell-gun  and  of  the  32-pounder 
gun  are  respectively  65  cwt.  and  60  cwt.,  wnile  the 
weights  of  the  shot  for  the  8-inch  and  the  32- 
pounder  gun,  supposing  an  equal  number  to  be  distributed 
to  each,  are  as  56  to  32,  or  as  7  to  4 :  hence  it  will  be 
found  that  eleven  8-inch  guns  are  nearly  equal  in  weight 
to  fourteen  32-pounders,  their  complements  of  shot  being 
included.  Thus  a  vessel  which  could  carry  on  her  broad- 
side only  eleven  8-inch  guns  might  be  armed  with  four^ 
teen  32-pounders. 

In  engaging  an  enemy's  ship  the  aggregate  magnitude 
of  the  fractures  made  in  her  side  by  the  shot  from  the 
eleven  8-inch  guns  of  her  antagonist  will  be  to  that  pro- 
duced by  the  shot  from  the  fourteen  32-pounder  guns, 
(assuming  that  the  magnitudes  of  the  fractures  made  bv 
the  shot  from  the  two  natures  of  ordnance,  supposing  all 
to  hit,  are  proportional  to  the  number  of  shots  fired  and 
to  the  squares  of  their  diameters,)  as  704  to  546 ;  which 
no  doubt  is  an  important  advantage  in  favour  of  the  8- 
inch  shot.  But  is  not  the  greater  number  of  discharges 
made,  in  equal  times,  by  the  fourteen  32-pounders  rela- 
tively with  the  discharges  of  the  eleven  8-inch  guns, 
and  therefore  the  greater  probability  of  damage  to  the 
opponent,  a  very  important  consideration,  which  should 
enter  into  the  question  of  armament  ?  In  this  case  the 
number  of  discharges  and  the  proportion  of  hits,  suppos- 
ing equal  skill  in  gunnery  and  that  both  ships  fire 
equally  quick,  will  beasI4toll;a  disparity  which 
could  scarcely  be  compensated  by  the  greater  magnitude 
of  the  fractures. 

In  this  proportion,  nearly,  have  the  nmnber  of  guns 
in  many  of  the  ships  of  the  British  Navy,  new  as  well 
as  old,  frigates,  corvettes,  and  small  vessels  in  particular 
(the  Thetis,  Inconstant,  Castor,  Cambrian,  and  Daedalus, 
for  instance),  been  reduced,  in  order  that  they  may  cariy 
the  heavy  32-pounders  of  56  or  58  cwt.  with  the  8-incti 
guns.  Some  frigates  have  been  reduced  from  42  guns 
to  24 ;  others  from  46  guns  to  24,  26,  and  even  to  19 
guns  (see  Return  to  an  Order  of  the  House  of  CommanSj 
April  29,  1850), 
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250.  The  author  ventures,  with  great  deference,  to 
think  that  in  manv  of  the  combinations  of  8-inch  guns 
with  32-pounders  in  the  armament  of  ships  and  vessels, 
too  much  consideration  has  been  shown  to  the  weight, 
and  too  httle  to  the  number  of  guns.  He  thinks  that 
the  number  of  shell-guns  has  been  made  too  great  in  the 
broadside  batteries  of  some  ships  and  vessels,  several  of 
which,  indeed,  have  the  whole  of  the  batteries  on  one 
deck  so  armed — the  "  Rodney,"  26  8-inch  guns ; "  Prince 
Regent,"  32 ;  «  Albion,"  26 ; "  Indefatigable,"  28.  These, 
he  believes,  are  exceptions,  permitted  for  experiment,  as  in 
the  case  of  the  French  frigate  "  Psyche,"**  m  consequence 
of  special  applications  made  by  their  captains.     All  ex- 

Seriments  with  such  ordnance  are,  no  doubt,  extremely 
esirable,  and  cannot  but  be  beneficial. 

251.  Judging  from  the  armament  of  their  ships,  the 
problem  concerning  the  relation  between  weight  of  gun 
and  number  of  guns  is  solved  by  the  naval  artillerists  of 
foreign  nations  with  greater  regard  to  number  than  by 


*  The  **  Psyche**  frigate  is  an  exception  to  this  regulation.  Her  armament, 
as  she  was  fitted  out  at  Brest^  in  1845,  was  as  follows : — 

Main  deck       •    .18  SO-pounders,  Paixhans  Howitzers  No.  2. 

,,  •    .    2  30-pounder8  long  guns  forward. 

„  .    .    2  30-pounder8  long  guns  afU 

Qmurter-deck  .    .    4  30-pounders  carronades. 
Forecastle  ...    4  30-pounder8  long  guns. 

This  frigate,  although  rated  in  the  Budget  as  a  40-gun  ship,  was  huilt  to 
carry  but  32  guns :  she  had,  in  1845,  but  30.  Her  complement  of  crew  was 
the  same  as  that  of  a  40-gun  ship,  viz.  826  men,  on  the  war  establishment. 
Her  scantling  is  much  stronger  than  that  of  any  46-gun  frigate. 

The  eighteen  dO-pounders  on  the  main  deck  of  the  "  Psyche"  are  the  Paix- 
hans canons-obusiers  of  80  No.  2  (see  Art.  221),  weight  only  53  cwt  2  qrs.  14 lbs. 
(the  Paixhans  gun  No.  1  is  71  cwt.  2  qrs.  15  lbs.),  charge  6  lbs.  9  oz. ;  the 
chamber  which,  in  No.  1  gun,  is  a  cylinder  of  the  diameter  of  a  24-pounder 
gun,  being  in  gun  No.  2  enlarged  to  that  of  a  30-pounder ;  so  that  the  con- 
traction being  less,  liie  operation  of  longing  is  more  readily  performed,  the 
cartridge  more  easily  got  into  its  place,  and  the  charge  simtdtanie  facilitated. 
The  canons-obusiers  of  80  No.  2  are  deficient  in  powers  of  range  ;  they  are 
intended  for  moderate  ranges  ;  their  largest  scales  are  only  graduated  to  1300 
yards,  which  admits  that  they  are  not  efficient  beyond  that  distance,  and  con- 
sequently that  the  "  Psyche**  should  avoid  action  at  greater  distances. 

The  observation  made  in  Art.  97  on  the  reduction  of  the  number  ot  guns  in 
a  ship*s  armament,  relatively  to  the  displacement,  is  verified  in  recent  practice 
by  what  is  related  of  the  **  Pique*'  frigate,  which  was  long  under  repair  in 
Pembroke  Dockyard,  when  she  was  rendered  capable  of  carrying  40  guns,  her 
former  rating  being  36  only. 
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those  of  tliis  country.  The  problem  is  one  that  has  been 
much  discussed;  and  practical  limitations  have  been 
assigned  to  the  number  of  shell-gxms  which  should  be 
allowed  to  a  ship  of  war  in  most  of  the  foreign  services ; 
but  in  none  of  them  has  the  limit  been  extended  to  the 
armament  of  whole  decks.  By  a  regulation  of  April, 
1838,  first-rates  in  the  French  navy  were  to  carry  34 
canons-obusiers  of  30  on  the  upper  decks  ;  but,  by  a 
recent  regulation  (1849),  all  these  were  to  be  replaced 
by  30-pounder  guns  No.  3,  which  shows  that,  calibre  for 
calibre,  guns  are  preferred  by  the  French  to  chambered 
ordnance.  By  the  decree  of  1838  the  number  of  canons- 
obusiers  in  line-of-battle  ships  was  limited  to  four  of  80, 
and  these  were  ordered  to  be  placed  on  the  lower  deck  ;* 
but  the  number  of  canons-obusiers  was  subsequently  in- 
creased by  introducing  six  others,  of  the  pattern  ISo.  2, 
in  the  middle  decks  of  first-rates  and  in  the  upper  decks 
of  second-rates,  and  four  of  the  same  pattern  in  the  upper 
decks  of  third-rates. 

According  to  the  decree  of  the  27th  of  July,  1849, 
the  numbers  of  canons-obusiers,  and  of  solid  snot  guns 
on  board  of  French  ships  of  war,  are  to  be  as  follow  : — 
ships  of  112  guns  will  carrv  four  canons-obusiers  of  80 
No.  1  on  the  lower  deck,  six  ditto  No.  2  on  the  middle 
deck,  and  six  50-pounder  guns ;  the  rest  of  the  armament, 
from  the  lower  deck  upwards,  being  30-pounder  guns 
Nos.  1,  2,  3,  and  4.  The  90-gun  ships  will  carry  four 
canons-obusiers  of  80  No.  1  on  the  lower  deck,  six  of 
No.  2  on  the  upper  deck,  the  rest  of  the  armament  being 
six  50-poundei:  guns  and  30-pounders  Nos.  1,  2,  and  3. 
The  82-gun  ships,  new  model,  will  be  armed  in  a  similar 
manner  with  ten  canons-obusiers  Nos.  1  and  2.  The 
80-gun  ship,  old  model,  called  86,  will  carry  four  canons- 
obusiers  of  80  No.  1  on  the  lower  deck,  and  four  of  the 
pattern  No.  2  on  the  upper  deck.     The  70-gun  ships. 


*  In  oonformit  J  with  a  resolution  of  the  commissions  composed  of  the  chief 
authorities  of  the  navy,  maritime  engineers  and  marine  artillery  (see  Paizhans 
Sur  une  Arme  NouwUle,  also  EcrpSriences/aites  par  la  Marine^  pp.  44  and  5S\ 
and  in  complifugice  with  the  opinion  and  advice  of  the  Comity  consultatif  do  la 
Marine  of  t^V  Hth  ^une,  1824,  ibid.,  p.  49. 
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oM  model,  called  74,  will  cany  fonr  canonsobusierfi  of 
841  No.  1  and  twenty-four  3&-pounders  on  the  lower  deck. 
No  ainon»ol)niner8  will  be  carried  on  the  upper  deck. 
Fri {rates  of  the  firrt  class  will  carry  only  two  canons- 
cibtifrierB  of  80  No.  I .  The  second  and  third  class  frigates 
and  raMW  will  l)e  amied  in  a  similar  manner,  each 
carn'inp  two  50-piunder  guns. 

252.  The  proportion  of  shell-gims  varies  very  much 
in  the  Hhi|w  of  the  British  navy,  even  in  those  of  the 
lameclaKH.  See  Parliamentary  paper,  May,  1849.  The 
finrt-ratcA  carry  twelve  8-inch  gims  of  G5  cwt.and  52  cwt.; 
nhiptf  of  the  **  kmlney,"  "  Albion,'*  and  "  Prince  Regent" 
chMt,  twentv-six  8-inch  guns  each ;  the  **  Prince  Regent,** 
tliirty-twu  ditto,  which  for  experiment  are  all  placed  on 
tlif  lower  deck.  By  the  Parliamentary  paper,  No.  126, 
(Return  dated  the'  10th  of  May,  1849,  Storekeeper's 
iK'TAftinent),  it  am)ears  that  the  total  number  of  8-inch 
^b«•ll-gunH,  weighing  from  65  to  52  cwt.,  in  the  sailing 
t^hip-i  and  vc*HHi*lrt  of  the  British  navy,  was  at  that  date 
223H,  and  the  total  number  of  32-pounder8,  weighing 
fnmi  56  cwt.  to  42  cwt.,  was  8418,  of  which  3320  were  the 
5«»  cwt.  gun.  In  line-of-l)attIe  shiiM  the  total  numl)er 
of  K-iuch  Hliell-guns  was  1 136 ;  and  of  32-pounder  guns 
C I  Jm;,  of  which  2498  were  the  56  cwt.  gun.  The  Return 
il^wH  not  ii|K?cify  how  many  of  the  8-inch  guns  stated  in 
the  table  wen*  of  52,  60  and  05  cwt. 

Tlie  extent  to  which  shell  gims  should  enter  into  the 
aniiament  of  a  ship  of  war  is  a  subji^ct  deM*rving  much 
omsideration,  and  will  1x5  examined  in  a  more  advanced 
|«irt  of  this  work. 

253.  Tlie  disadvantage  of  shell  guns,  comnared  with 
fwilid  sliot  guns,  in  resjiect  of  the  numlx.'r  of  blows  given, 
if  all  tlie  shot  of  lioth  kinds  are  fired  with  equal  precision, 
holiifi  gooil  fn>m  the  c>ommencement  of  an  action,  when 
tlie  firing  is  distant,  till  the  crisis  approaches,  when 
doable  sliiitting  is  uho<1.  Now,  32-|)ounder  guns,  of  56 
and  50  cwt.,  cliarged  with  6  llw.  and  5  Urn.  of  jxiwder, 
may  commence  double  shotting  at  400  yards  with  a 
cvrtainty  of  |)enetrati(m  ;  though,  at  300  yanls,  double 
sh<»t  firing  with  that  nature  of  onlnance  is  inont  efficient 
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(Art.  107)  ;  whereas  the  8-inch  guns,  of  65  and  60  cwt., 
being  limited  to  5  lbs.  charges  when  firing  two  hollow 
shot,  cannot  commence  double  shotting  with  any  effect 
at  a  CTeater  distance  than  200  yards  :  therefore,  a  ship 
armed  with  32-pounder  English,  or  30-poimder  French 
guns,  should  never  approach  so  near  to  a  ship  very 
extensively  armed  with  shell  guns  or  canons-obusiers  as 
to  be  witlnn  reach  of  her  double  shotted  ordnance.  At 
distances,  therefore,  between  200  and  400  yards  double 
shotting  can  be  used  with  effect  from  the  32-pounders 
only ;  and  between  these  limits  the  ratio  of  the  magni- 
tudes of  the  fractures  produced  by  the  two  natures  of 
ordnance  would  be  as  (8)*  to  2  (6.3)*,  or  as  64  to  79.4 
nearly ;  but  as  the  rapidity  of  loading  with  single  shot 
is  greater  than  with  double  shot  in  a  certain  proportion, 
therefore  giving  to  the  8-inch  gun,  when  using  single 
shot,  the  benefit  of  this  advantage,  the  above  ratio  of  the 
effects  of  impact  becomes,  according  to  the  best  estimate 
that  can  be  formed,  as  7  to  8^.  With  respect  to  shell- 
firing,  the  8-inch  guns  are  restricted  to  the  firing  of  only 
single  shells  or  shot  at  distances  beyond  200  yards, 
whilst  the  32-pounders  may  fire  two  solid  shot,  or  other 
prqiectiles,  at  400  yards ;  but  as  the  destructive  effects  of 
shells  of  different  diameters  increase  in  a  much  higher 
ratio  than  the  squares  of  their  diameters  (see  Art.  249), 
it  may  be  presumed  that  the  8-inch  gun  will  have,  in 
shell-firing,  a  great  suneriority  over  any  32-pounders  at 
that  distance  :  it  must  be  considered,  however,  that  soUd 
projectiles  from  32-pounder  guns,  fired  in  greater  nmn- 
bers  than  the  shells,  in  equal  times,  and  with  their  high 
degree  of  penetrating  power,  may  produce  destructive 
effects  equal,  if  not  superior,  to  those  which  are  expected 
from  the  8-inch  ordnance. 

It  must  be  remarked  that  the  recoil  of  the  8-inch  gun 
exceeds  that  of  the  32-pounder  gun ;  with  the  charges 
above-mentioned,  the  velocities  of  recoil  are  16.2  feet, 
and  15  feet  per  second,  respectively ;  and,  the  weights 
of  the  guns  with  their  carriages  being  78  cwt.  and  68 
cwt.,  the  momentum  of  the  recoil  of  the  8-inch  gun 
exceeds  that  of  the  32-pounder  gun  in  the  ratio  of  7  to 
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5.7  nearly.  In  comparing  together  the  practice  with 
two  solid  shots  and  that  with  two  hollow  shots,  it  must  he 
borne  in  mind  that  there  is  always  some  risk  of  failure 
with  the  latter,  since  one  or  the  other  of  the  two  is 
frequently  found  to  be  broken  in  pieces  in  the  gun  when 
fired  with  considerable  charges,  although,  by  experiments 
recently  made,  it  appears  that  this  very  seldom  occurs 
when,  suppressing  the  wad,  the  shot  are  placed  in  con- 
tact with  each  other.  With  respect  to  the  lighter  8-inch 
guns,  they  are  incapable  of  being  fired,  either  with  one 
solid  or  with  two  hollow  shot. 

254.  It  is,  in  general,  only  in  direct  broadside  action 
at  close  quarters  that  double-shotting  should  be  applied ; 
when,  if  on  either  side  any  errors  should  be  committed 
in  such  practice,  serious  consequences  may  arise  fi'om 
want  of  sufficient  penetrating  power.  In  all  oblique  and 
raking  fire,  single  shot  and  heavy  charges,  from  all 
natures  of  ordnance,  are  required,  particularly  in  raking 
a  ship  by  the  head,  in  order  to  break  through  the  great 
masses  of  timber  at  her  bow,  and  penetrate  into  and 
throughout  the  interior,  for  which  purpose  the  single 
shot  is  most  efficient.  This  observation  on  the  import- 
ance of  great  penetrating  power  is  again  touched  upon 
here,  in  order  to  introduce  the  very  valuable  and  in- 
structive Reports  to  which  reference  has  already  been 
made  in  Art.  106.  The  reader  is  requested  to  refer  to 
that  and  the  previous  article  and  then  to  the  statements 
which  are  given  at  length,  in  the  note  below.*     These 


*  An  aooonnt  of  shot  which  entered  His  Majesty's  ship  '*  Shannony**  in  the 
action  with  the  **  Chesapeake,"  June  Ist,  1813  : — 

Shot,  Tonnd  32-pounder,  cut  away  in  the  wake  outer  gammoning,  2  in.  deep ; 

grape,  7  in  numher,  hetween  4  in.  and  7  in.  deep. 
Foremoii, — Shot,  round  32-pounder,  4  in.  deep,  15  feet  above  deck. 
Mainmast, — 32-pounder,  main-deck,  1,  depth  ]}  inch  ;  18-pounder,  10  feet 

above  dock,  li  in.  deep ;  grape,  10  feet  above  deck,  2  m.  deep ;  grape, 

1{  in.  deep  in  different  places ;  chain,  1,  depth  1^  in.,  15  feet  above  deck, 

3  feet  deep ;  grazes  in  several  places,  1  in.  deep. 
Mizewmasi. — 32-ponnder,  round,  16  feet  above  deck,  3  feet  split  away  in 

breadth,  5  feet  up  and  down,  and  6  in.  deep ;  grape,  4  do.  abreast,  3  in. 

deep. 
Cutwater  and  Knee  of  the  Head, — d2-pounder,  round,  2  in  number^  through  ; 

18-pounder,  round,  near  tlie  same  place ;  32-pounder,  round,  in  the 
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docmnents  contain  detailed  aooonnts  of  the  number  of 
shots,  of  different  descriptions,  which  penetrated,  struck, 
entered,  or  stuck  in,  the  sides  of  H.M.S*  '^  Shannon"  and 


hawse  holes ;  hawse  pieces  split  away  under  the  knee ;  seveial  giape  2  id. 

deep. 
BawB, — ^2-poander,  nmnd,  through  hows ;  kni^t-heads  shot  away ;  serenl 

grope  tbnragh  bulwark. 
Between  \U  and  2nd  Ottns. — 18,  round,  thioagh ;  18-ponnder,  ronnd,  2  in. 

deep. 
Under  Fare  Chains,  between  Zrd  and  4th  (?tiiu.— 32-pounder,  nmnd,  through 

forecastle  ;  6  grape,  2  in.  deep. 
Water's  Edge,  Fare  Chains. — Shot,  18 -pounder,  through  ;  chain,  depth  3  in. ; 

grape,  2,  3  in.  deep ;  1  holt,  iron,  10  in.  deep,  and  6  chain-plates. 
Betvoeen  blh  and  6lh  Guns  in  the  Wale, — 32-pounder,  round,  2,  10  in.  deep  ; 

18-pounder,  round,  through ;  grape,  2, 4  in.  deep ;  7  grape,  5  in.  deep. 
Water's  Edge,  1th  Gun, — Chain,  1,  5  in.  deep ;  6  grape,  4  in.  deep. 
Main  Chains,  8M  and  9th  Gicim.— -32-pounder,  round,  through ;  1  canister, 

6  in.  deep ;  18-pounder,  round,  4  in.  deep  ;  4  bar-shot,  8  in.  deep. 
Water*s  Edge,  lOth  (?«»i.— 18-poiinder,  through;   12  grap«s  3  in.  deep;  4 

chain-plates ;  1  bolt,  3  in.  deep ;  6  grape,  3  in.  deep ;  32-pounder,  round, 

through  larboard  side. 
12th  Gun,   Water's  Edge,  Channel  Wale, — 18-pounder,  round,  through;  3 

grape,  3  in.  deep ;  32-pounder,  round,  through ;  4  grape,  2  in.  deep. 
13^^  Gun,  Jdizen  Chains,  Water's  Edge, — Iron  bolts,*  2  in  number,  through 

2  chain-plates ;  5  grape,  2  in.  deep. 
14th  Gun  in  the  Wale, — 18-pounder,  round,  through  ;  1  grape,  3  in.  deep. 
Quarter  Gallery  in  the  Wale. — 32-pounder,  round,  through ;  6  grape  through. 
Forecastle. — Grape  shot,  20  through  ;  larboard  biimpin  shot  away ;  fore  chan- 
nel shot  away ;  forecastle  and  waist  hammock  stanchions  shot  away. 
Bulwarks — Quarterdeck. — Main  chains  or  above,  32-pounder,  round,  through  ; 

10  grape,  3  in.  deep.     Main  chains  much  shot  away ;  18-pounder,  round, 

through,  3  grape  through.    Mizen  chains  or  above,  32-pounder,  round, 

through ;  grape,  10  through.    Mizen  chains,  much  shot  away. 

H. M.S.  "Shannon." 
(Signed)        P.  W.  P.  Wallis,  Commanding  Officer ; 

Captain  at  Sick  Quarters. 


An  account  of  shot  which  entered  the  sides  of  the  American  frigate  "Chesa* 
peake,"  in  the  action  with  His  Majesty's  ship  "  Shannon,"  June  Ist,  1813 : — 

Bowsprit. — 32-pounder,  round,  inside  gammoning  3  in.  deep ;  outside  do.,  7 

grape,  3  in.  deep. 
Foremaxt. — 2  grape,  10  in.  deep,  6  feet  above  deck ;  4  grape,  4  in.  deep,  SO 

feet  above  deck ;  18-pounder,  round,  4  in.  deep,  20  feet  above  deck. 
Mainmast, — 18-pounder,  round,  5  in.  deep,  5  feet  from  main-deck ;  9-pounder, 

round,  10  in.  deep,  12  feet  above  quarter-deck ;  2  grape,  10  in.  deep,  20 

feet  above  deck. 
Mizenmast, — 7  grape,  3  in.  deep,  10  feet  abovo  quarter-deck ;  18-pounder, 

round,  6  in.  deep,  12  feet  above  deck ;  4  grape,  3  in.  deep,  15  feet  above 

deck. 
1  Fife  Bail,  Larboard  Head, — 8  grape  through. 
under        „  4  grape  through. 

Bluff 
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the  American  frigate  "  Chesapeake,"  also  of  those  which 
hit  or  wounded  their  masts  and  spars  respectively,  in  the 
action  of  the  1st  of  June,  1813  :  the  statements,  there- 


Bluff  f^  Bows. — 18- pounder,  round,  6  in.  deep. 

Do.  4  18-pounders,  round,  8  in.  deep ;  30  grape,  8  in.  deep. 

2nd  and  Zrd  Owns  under  Fore  Chains — in  the  Wales, — 4  grape,  3  in.  deep ;  2 
grape,  2  in.  deep. 

Zrd  and  ^th  Guns, — 6  grape  through ;  8  grape,  3  in.  deep. 

Ath  Gun  under  Channel. — 6  grape,  4  in.  deep. 

Fore-<ihain  Flates. — Shot  away. 

6ih  and  7th  Guns,  between. — 9  grape-shot,  3  in.  deep. 

7th  Gun  in  the  WaJe. — 18-poander,  round,  through  ;  11  grape,  2  in.  deep. 

9th  Gun  under  Main  Chains. — 5  grape,  2  in.  deep. 

IZth  (hiny  side. — 2  IS-pounders,  round,  through. 

Do.,  water* s  edge. — 32-pounder,  round,  2  through ;  2  grape,  2  in.  deep. 

Aftermost  Fort,  umter^s  edge. — 2  32-pounder8,  roiuid,  through  ;  18-pounder, 
round,  through ;  1  pump-holt  through  ;  3  grape,  2  in.  deep. 

Quarter  GaUery,  Foremast  Wdk, — 3  32-pounder8,  round,  through  ;  10  grape 
through  ;  frame-work  all  carried  away. 

A  feet  abaft  After  Fort. — 2  32-pounder8,  round,  through;  3  grape,  2  in.  deep. 

9  feet  aJUaft  after  Fort. — 2  32-pounder8,  round,  through. 

3/eci  ohofve  Water's  Edge,  in  the  iZun.— -32-pounder,  round,  through. 

2feet  from  Stem  Ports — 2  feet  above  Water's  Edge. — 18-poimder,  round,  14 
in.  deep ;  32-ponnder,  round,  through  ;  12  grape,  3  in.  deep ;  stern- 
ports,  2  18-pounders,  round,  3  in.  deep. 

Btarboardside  Counter^ — 7  planks,  through ;  stem  ports  carried  away  ;  grape, 
10,  through. 

Upper  Counter. — 18-pounder,  round,  through. 

Bulwarks : — 

Forecastle. — 60  grape,  through  ;  2  18-pounders,  round,  through. 

Alove  Chains.--^  grape>  through- 3  chain-plates. 

Main  Chains. — 5  grape,  through. 

Mizen  Chains. — ^12  grape,  3  in.  deep. 

Ahaft  Ditto. — 18-pounder,  round,  through ;  6  grape,  3  in.  deep. 

United  States  Frigate  "  Chesapeake." 

(Signed)  P.  W.  P.  Wallib,  Commanding  Officer. 

[It  is  stated  in  James's  *  Naval  History,'  vol.  vi.  p.  201,  that  the 
"  Shannon's"  main-deck  guns  were  loaded  alternately  throughout  the  hroad- 
side  with  two  round  shot  and  a  keg  containing  150  musket  balls,  and  with 
one  round  and  one  douhle-headed  shot.  Seeing  that  no  vestiges  or  impres- 
sions of  double-headed  shot  were  found  in  the  "  Chesapeake,"  the  author 
-applied  to  the  gallant  and  distinguished  officer  who  instituted  and  certifieil 
the  above  sarveys,  for  information  which  might  account  for  this  discrepancy. 
Captain  Wallis  states,  in  reply,  that  no  double-headed  shot  were  fired  from 
the  "  Shannon ;"  that  the  main-deck  guns  were  loaded  alternately  with  two 
round  shots,  and  with  one  round  shot  and  grape  ;  that  kegs  of  musket  balls 
were  not  fired  as  stated ;  that  only  a  few  of  these  were  provided  for  the  boat's 
12-pounder  carronades.  Whether  any  musket-balls  were  put  into  the  quarter- 
deck guns,  he  (Captain  Wallis)  could  not  say;  but  he  thinks  not.  The 
"  Chesapeake"  fired  round  shot,  grape,  canister,  double-headed,  star,  chain- 
shot,  and  other  missiles,  such  as  iron  bolts  and  bars,  about  three  feet  long, 
bound  together,  and  buck-shot  in  her  musket  cartridges. — Autrob.] 
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fore,  present  Ejervice-target  proofs  of  facts,  which  cannot 
but  be  highly  instructive,  and  show  that  even  in  that 
celebrated  action  there  were  several  instances  of  a 
deficiency  of  peneti*ating  power.  Whether  the  charges 
of  powder  were  too  small,  the  weight  of  metal  projected  too 
gieat,  or  the  powder  of  the  "  Shannon"  was  deteriorated, 
is  not  known ;  the  last  circumstance  is  highly  probable, 
for  this  was  undoubtedly  the  case  in  the  unfortunate  but 
gallant  action  of  the  Guerrifere.  These  dociunents  thus 
convey  warnings  of  the  extreme  importance  of  insuring 
abundant  penetrating  power  in  all  cases,  and  afford  no- 
tices of  many  other  useful  facts  to  which  reference  will 
hereafter  be  made,  particularly  in  the  article  on  the  effects 
of  Grape  Shot,  Section  IV.,  Part  I Y.,  and  in  the  account 
of  the  action  between  the  "  Shannon"  and  "  Chesapeake" 
in  Part  V. 

255.  The  destructive  effects  of  shells  on  ships  are 
assumed  to  be  proportional  to  the  cubes  of  the  diameters, 
upon  the  principle  that  the  effects  produced  by  the  | 
explosions  of  live  shells  depend  on  the  quantities  of 
bursting  powder  they  contain,  which,  being  as  the 
volumes  of  the  shells,  are  evidentlv  in  that  proportion. 
In  strictness,  however,  this  law  holds  good  only  for 
shells  which  are  fired  into,  and  explode  in  earth,  where 
they  act  as  mines.  In  such  cases,  live  shells  are  used 
with  great  advantage;  for  example,  in  the  attack  of 
fortresses,  when  they  serve  to  destroy  ramparts  of  earth,* 
make  breaches  in  scarps  of  masonry,  or  for  the  purpose 
of  rendering  them  practicable  for  assault. 

By  analogy,  however,  a  shell  lodged  in  a  ship's  timbers, 
and  there  exploding,  is  supposed  to  act  as  a  mine,  with 
a  force  depending  on  its  charge ;  that  is,  proportional  to 
the  cube  of  its  diameter.  The  greatest  effect  which  a 
shell  can  produce  in  and  on  a  ship,  in  action,  is  evidently 


^  *'  Les  bombes  lances  horizontalement  pTX)duiront  en  crevant  des  entonnoin 
proportioDn6s  aux  quantitds  de  poudre  dont  eUes  seront  remplis." — Bousmard, 
UEftt  dea  Bambe$  harizonttUes  sur  un  Ouvrage  en  Ihre^  vol.  i.  p.  303, 
pi.  30. 

Shells  so  fired  were  applied  with  great  skill  and  science  at  tlie  siege  of 
Mooltan. 
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that  which  takes  place  when  it  penetrates  into  and  lodges 
in  the  side  or  body  of  the  ship,  and  then  explodes.* 

A  shell  suspended  between  decks,  amid-ships,  and 
then  exploded,  acts  with  equal  force  in  every  direction ; 
and  in  such  circumstances,  the  effect  upon  the  crew 
would  unquestionably  be  more  destructive  than  if  the 
shell  were  moving  with  great  horizontal  velocity  when 
it  bur&rts.  Again,  a  shell  placed  in  contact  with  the  deck 
above  it,  and  then  exploded,  would  blow  up  the  deck, 
and  likewise  produce  destructive  effects  in  lateral  direc- 
tions. Also  a  shell  placed  on  the  deck,  and  then  ex- 
ploded, would,  no  doubt,  make  a  prodigious  breach  in 
the  deck  below  it,  drive  up  the  deck  above,  and  act 
severely  in  lateral  directions.  The  shell  which  ex- 
ploded by  accident  on  board  the  "  Medea"  whilst  cruising 
with  the  squadron  blockading  Alexandria  in  1840,  took 
place  on  the  lower  deck  just  above  the  shell-room ;  killed 
the  Bombardier  who  was  unscrewing  the  cap,  wounded 
several  of  the  crew,  knocked  down  all  the  bulkheads  from 
the  captain's  cabin  to  the  boilers,  broke  three  of  the 
beams  on  the  lower  deck ;  forced  up  some  of  the  planks 
of  the  upper  deck,  and  produced,  for  a  considerable  time, 
much  panic  among  the  crew,  and  threw  the  whole 
squadron  into  consternation.  These  are  portentous 
proofs  of  the  terrific  effects,  physical  and  moral,  produced 
upon  a  ship  by  the  explosions  of  shells  at  rest  within 
her,  even  though  not  imbedded  in  the  mass  of  her  sides 
or  body ;  and  the  like  effects  must  be  expected  to  ensue 
should  an  enemy's  shell  be  planted  or  lodged  in  the  ship 
before  the  explosion  takes  place.'* 

256.  It  is  this  faculty  of  shells  by  which  they  act  as 
mines  that  renders  them  most  destructive  to  ships.  In 
the  experiments  carried  on  at  Brest  during  the  years 
1821  and  1824  (Paixhans,  Sur  une  Arme  Nouvelle,  pp. 
38,  62),  at  Portsmouth  in  1838,  and  at  Woolwich  in 
1850,  the  terrific  effects  of  shell-firing  on  and  in  a  ship, 

*  "  Le  tlr  de  oes  projectiles  n*aura  toute  I'efficacit^  dont  il  est  susceptible, 
qii^autant  qu*ils  oonfierTeront  assez  de  Vitesse  pour  se  loger  dans  les  murailles 
des  navires." — Experiences  executes  h  Gavrey  1844. 

^  Experiments  were  made  in  the  marshes  at  Woolwich,  Kov.  19,  1850, 
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when  the  shells,  having  penetrated  sufficiently  into  the 
timbers  to  lodge  and  explode  there,  took  full  enect,  were 
strikingly  exemplified.  But  the  numerous  failures  of 
fuzes  in  those  experimentei*  show  that  time-fuzes,  which 
are  essential  to  enable  a  shell  to  act  as  a  mine,  are  very 
inefficient  in  horizontal  shell  firing.  It  is  found  that 
four  fuzes  out  of  five  are  extinguished  on  striking  the 
water,  and  about  one  in  three  on  striking  a  ship  ;  if  the 
shell  strike  with  the  fuze  end  forward,  which  is  generally 
the  case,  it  is  found  that  the  timber,  by  its  resistance, 
forces  itself  into  and  effectually  plugs  tne  fuze. 

In  the  experiments  made  at  Portsmouth,  with  shells 
buried  in  earth,^  and  in  others  with  shells  embedded  in 
masses  of  timber,®  the  explosions  which  took  place 
afforded  also  the  strongest  proofe  of  the  prodigious 
power  of  shells  acting  like  mines.  In  these  circum- 
stances, the  comparative  effects  produced  by  the  6.3 


with  a  view  of  testing  the  effects  of  metal  and  wooden  fuzes ;  and,  on  this 
occasion,  shells  were  fired  from  32-pounders  and  8<-inch  guns  against  a  strong 
bulkhead.  The  quantities  of  bursting  powder  were  1  lb.  to  each  of  the  32- 
pounders  and  2^  lbs.  to  each  of  the  8-inch  shells ;  the  charge  to  each  gun 
being  8  lbs.  Several  of  the  shells  exploded  on  striking  the  bulkhead.  One 
of  tne  8-iuch  shells  struck  the  ground  short,  and  afterwards  buried  itself  at 
the  bottom  of  the  bulkhead  :  it  did  not  burst  till  after  the  next  shell  had  been 
fired,  wben  it  exploded  with  tremendous  effect,  tearing  the  massive  timbers 
into  hundreds  of  fragments  and  scattering  them  about,  besides  breaking  and 
twisting  the  numerous  bolts  with  which  the  wood  was  held  together. 

■  Aiuilysing  the  shell  experiments  of  1838  against  the  '*  Prince  George" 
hulk,  at  1200  yards*  distance,  it  appears  that,  on  the  22nd  of  November^ 
7  shells  were  fired,  of  which  3  did  not  explode. 

Nov.  23rd. — 4  shells  were  fired ;  2  did  not  explode. 

Nov.  29th. — 10  shells  were  fired ;  7  did  not  explode,  and  none  that  grazed 
survived. 

Nov.  30th. — 12  shells  were  fired ;  6  passed  over  the  hulk,  and  of  the  other 
6,  2  did  not  explode. 

Dec.  1st. — 31  shells  were  fired ;  16  did  not  explode,  and  all  that  grazed 
were  extinzuished. 

Dec.  3rd. — 22  &ells  were  fired  ;  8  did  not  explode,  1  burst  short,  1  passed 
over  the  hulk,  grazed,  and  was  extinguished,  1  went  over,  made  three 
grazes,  and  then  exploded. 
Thus,  out  of  80  shells  that  struck,  38  did  not  explode. 

In  the  ricochet  experiments  at  Southsea,  in  1838 — 

Oct.  27th. — 10  shells  were  fired ;  of  which  2  burst. 

Oct.  30th. — 14  shells  were  fired ;  3  burst. 

Oct.  31st. — 8  shells  wei%  fired ;  none  burst. 
So  that  only  6,  out  of  32  shells  fired,  burst  in  rioochetting. 

^  Experiment  No.  13,  1847—**  Excellent." 

«  Experiment  No.  26,  1849—"  Excellent." 
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and  8-inch  shells  respectively,  were  proportional  to  the 
charges,  or  as  the  cuoes  of  the  diameters  of  the  shells. 

257.  In  the  experiments,  No.  13  of  1847,  and  No. 
26  of  1849,  the  shells  were  buried  in  earth  at  consider- 
able depths,  or  embedded  in  masses  of  timber.     Such 
as  were  lodged  in  earth  formed  regular  mines,  whose 
cliarges  in  exploding  compressed  the  earth  in   every 
direction,  according  to  well-known  laws,  forming  what 
is  technically  called  a  "globe  of  compression,"   the 
craters  having  their  axes  in  the  lines  of  least  resist- 
ance; while   the  shells  lodged  in  timber,   from  the 
fibrous  nature  of  that  material,  formed  irregular  wounds 
of  considerable  length,  and  detached  large  masses  of 
qiliuters,   but   in   a   manner   to   show   little   analogy 
Ivtween   the  effects  of  shells  embedded  in   the  two 
different  mediums :  yet  the  shell  which  explodes  when 
lodged  in  the  side  or  body  of  a  ship  is,  in  met,  a  mine ; 
and^  as  such,  is  capable  of  producing  the  most  destruc- 
tive effects.     But  to  obtain  this  efi^ct  on  so  small  an 
area  as  a  ship  occupies  on  a  horizontal  plane,  from 
iilivUs  projected  at  a  considerable  elevation,  as  in  what 
is  called  vertical  firing,  is  a  very  difficult  matter,  and  the 
practice  forms  a  very  different  case  from  that  of  shells 
pnyected  horizontally  (Art.  260).     Concussion  fuzes,' 
4»r  percuiBBion  shells,  are  best  adapted  to  the  latter,  but 
are  inapplicable  to  the  former.     Time-fuzes,  therefore, 
tnusd  continue  to  be  employed  in  horizontal  shell-firing, 
tliough,  for  this  purpose,  they  are  not  always  to  be 
dt'|iended  on. 

Even  when  good  and  safe  percussion  or  concussion 


It  OttT  bere  be  necenary  to  explain  to  some  readers  wherein  consists  the 
rvaoe  between  the  terms  ^  concussion**  and  **  percussion,"  apt>1ied  to  I'uzes 
v»2  akrlb.  A  ooncussion  fuse  is  proYided  with  an  internal  meclianism,  so 
ur«4f  ^justed  as  lo  withstand  the  lirst  shock  which  the  shell  receives — viz. 
tWS  uccasinned  by  the  explosion  of  the  charge — and  resist  any  other  that  niay 
W  ucir^sinned  by  i^rasinK  short,  while  it  shall  yield  to  the  concussion  occasioned 
\j  tKe  imfSKt  of  the  shell  on  the  body  struck ;  this  concussion,  by  shaking 
}£m  bttfning  composition  of  the  fuse  into  the  loaded  cavity  of  the  shell,  in- 
mamtly  causes  the  latter  to  explode.  A  **  percussion**  fuze  or  shell  is  one 
innrl  or  filled  with  a  chemical  composition  of  highly  explosive  character, 
wkarli  bvits  the  shell  at  the  moment  of  striking,  without  being  previously 
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shells  shall  have  been  obtained,*  time-fazes  will,  never- 
theless, be  required  in  the  naval  service  for  shell-firing 
at  troops  on  shore,**  at  open  boats  crowded  with  troops, 
ships  nlled  with  men  on  their  upper  decks ;  also  for 
the  bombardment  of  towns  and  fortresses,  and  the 
destruction  of  storehouses,  barracks,  or  magazines  (Art, 
194)  ;  for  all  which  purposes  mortar,  and  not  howitzer, 
shells  are  required,  with  time-fuzes  to  cause  the  shells 
to  explode  after  having  penetrated  to  their  basements. 
Without  time-fuz^  what  would  Lord  John  Hay  have 


*  In  the  meantime  it  is  satisfactory  to  know  that  a  very  near  approach  to 
this  has  been  attained :  a  short-range  fuze  having  been  invented  which  is 
capable  of  acting  by  the  concussion  arising  from  the  impact  in  striking  a  resist- 
ing body,  as  a  ship ;  while  it  is  enabled  to  resist  the  shock  of  the  discharge. 

^  The  answer  to  question  45,  page  11,  of  the  '  Catechism  on  Naval  Gun- 
nery,* used  on  board  the  **  Excellent,"  states,  *'  that  fuzes,  not  being  always 
driven  with  the  same  weight  or  force  of  blow  (that  is,  by  hand),  do  not  bom 
equal  parts  in  equal  times  ;  and  it  is  recommended  to  ascertain  experimentally 
the  rate  of  burning  of  the  batch  of  fuzes  intended  to  be  used,  by  trying  one 
or  more  with  a  pendulum,  before  the  practice  commences" — a  caution  highly 
necessary  from  the  deterioration  of  fuzes,  in  long  services  on  foreign  stations, 
from  heat  and  damp.  This  observation  carries  the  author  back  to  a  time 
when,  in  the  command  of  an  extensive  brigade  of  8-inch  howitzers,  he  had 
ample  experience  of  this,  and  of  the  difficulties,  uncertainties,  and  intricacies 
involved  in  the  whole  question  of  fuzes. 

It  then  appeared  to  the  author  that  the  operation  of  driving  fazes  might 
best  be  performed  by  mechanical  agency,  which  alone  can  give  that  perfectly 
equable  compression  to  the  composition  which  is  requisite  to  ensure  equidity 
in  burning. 

For  this  a  machine  was  contrived,  by  which  each  addition  of  compositloQ 
received  an  equal  degree  of  compression  throughout,  by  hammers  or  maUeta, 
of  equal  weight,  falling  freely  through  equal  spaces,  with  nice  adjustments  by 
which  the  spaces  of  descent  of  the  hamm^s  might  be  accurately  maintained 
throughout  the  operation. 

The  fuzes  thus  driven  were  found  to  bum  much  more  equably  than  those 
driven  by  hand  ;  and  by  this  machine  a  great  many  fuzes  might  be  driven  at 
the  same  time,  with  the  some  moving  power.  The  machine  was  of  a  very 
rude  and  imperfect  construction,  having  been  made  for  the  trial.  Perhaps 
the  author  was  not  wrong  in  principle  in  proposing  such  a  machine ;  and  hav- 
ing often  since  witnessed  much  error  and  uncertainty  in  shell-firing  on  service, 
he  has  looked  back  with  regret  that  some  such  process  had  not  b^  adopted. 
Having  read  the  very  just  observation  quoted  from  the  *'  Excellent,"  and 
considering  that  the  description  of  shell-firing  to  which  this  note  relates 
demands  uie  utmost  perfection  that  can  be  given  to  this  little  implement,  the 
author  conceives  that  it  may  not  be  unworthy  the  consideration  of  the  able 
and  distinguished  officer  who  now  presides  over  the  Laboratory  Department 
to  apply  his  skill  and  ingr^nuity  to  devise  some  instrument  more  constant  and 
unerring  than  the  arms  and  hands  of  men,  which  exert  very  different  degrees 
of  physical  force,  however  long  habituated  they  may  be  to  that  particular 
occupation. 
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done  at  Bilboa,*  or  Sir  R,  Stopford  at  Acre?    (See 
Art  195.) 

258.  From  experimeiita  carried  on  at  Gavre,  in 
France,  in  1836,  it  is  found  that  a  projectile  will  not 
lodge  in  a  mass  of  timber  unless  it  penetrate  to  a  depth 
nearly  equal  to  ita  diameter ;  the  strength  or  elasticity 
of  the  fibres  forcing  the  shell  ont,^  if  the  penetration  be 
not  deep  enough  to  allow  the  fibres  to  close  behind  the 
projectile,  and  thus  keep  it  embedded  in  the  wood.  It 
IS  from  this  circumstance  that,  in  ordinary  shell-firing 
from  ships  which  are  continually  varying  their  dis- 
tances, charges  suflScient  to  obtain  the  necessary  pene- 
tration and  ensure  the  lodgment  of  the  shell,  must 
always  be  used,  and  fuzes  prepared  for  corresponding 
times  of  flight ;  but  the  percussion  or  concussion  fuze 
obviates  all  these  complications. 


T^ 


*  The  practice  of  H.  M.  S.  "  Phoenu  **  in  May,  1837,  at  St.  Sebastian,  was 
extremely  efficient.  All  accounts  concur  in  attributing  to  the  unexpected 
but  timely  arrival  of  the  steamers,  and  the  extraordinary  effects  of  live-shells, 
the  success  of  the  attack  made  by  the  Queen's  troops  on  the  entrenched  posi- 
tion of  the  Carlists.  Shell-firing  against  troops  on  shore  had  been  previously 
tried,  nearly  in  the  ^taae  place,  from  some  of  the  British  frigates  acting  ou 
the  north-west  coast  of  Spain  in  1811,  and  in  the  naval  opcration9  of  1812. 
These  were  undertaken  before  the  campaign  was  opened  on  shore,  to  distract 
the  attention  of  the  French  force?  fn  the  north  of  Spain,  and  thus  prevent 
their  detaching,  as  wa9  intended,  a  large  portion  of  those  troops  to  reinforce 
Marshal  Marmont ;  also  to  intercept  and  break  up  the  communication  which 
^he  Fr^ich  still  carried  on  by  sea  with  Bayonne  ;  and  further,  to  succour  and 
supply  the  guerilla  corps  with  arms,  ammunition,  and  stores.  For  these 
desultory  enterprises,  the  author,  theu  serving  in  the  north  of  Spain,  directed 
the  issue  of  SHach  shells  to  the  British  frigate  the  **  Surveillante,^'  and  some 
other  24-pounder  frigates,  to  be  used  against  any  French  "  colonnes  mobiles  " 
which  might  be  endeavouring  to  oppose  or  prevent  the  landing  of  arms  and 
supplies  to  the  guerillas,  should  those  columns  expose  themselves  to  the  fire 
of  the  ships  at  distances  which  neither  case  nor  grape  shot  could  reach,  nor 
round  9hot  be  used  with  advantage.  The  shells  were  applied  by  the  late 
gallant  Sir  George  Collier,  his  first  lieutenant  O'Beilly,  and  other  meritoriou? 
officers,  with  great  skill  and  effect,  in  a  manner  to  furnish  s^ong  proof  that, 
for  such  purposes,  live-shells  with  time  fuzes  might  alwfiys  1^  used  with 
great  ^vantage. 

In  ftttackin^  a  redoubt,  under  the  protectio^  of  which  the  Turkish  ships  had 
run  on  shore,  m  the  operations  of  1807,  a  considerable  body  of  Asiatic  troops^ 
together  with  a  part  of  th^  crews  of  the  ships,  having  remained  on  the  beach, 
were  dispersed  by  a  few  shells  from  the  "  Pomp^e." — James*s  *  Naval  History,* 
vol.  jv.,  p.  181, 

*  This  frequently  occurred  in  the  shell  experiments  of  1838,  by  which  it 
appears  th^t  many  shelU  rebounded  Qu  striking,  from  not  having  penetrated 
sufficiently. 

R    2 
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In  horizontal  shell-jRrinff  considerable  velocity  is 
required,  that  the  shell  may  have  sufficient  penetrating 
power  to  act  as  a  shot,'  if  from  any  defect  in  the  fuze  it 
fail  as  a  shell ;  for,  if  the  striking  velocity  and  pene- 
trating power  be  small,  the  explosive  action  is  rather 
towards  the  exterior,  on  which  side  the  line  of  resist- 
ance is  the  least,  than  towards  the  interior  of  the  ship ; 
and  this  is  the  reason  why  shells  that  do  not  strike 
with  considerable  horizontal  velocity  so  frequently  ex- 
plode outwards,  and  throw  their  fragments  back.  (See 
shell  experiments  of  1838  against  the  "  Prince  George" 
hulk,  at  1,200  yards.)  With  a  little  more  penetrating 
power  the  explosion  may  take  place  both  ways.  If  an 
8-inch  or  a  10-inch  shell,  either  of  which  constitutes  a 
powerful  mine,  should  hit  and  lodge  in  a  vessel  any- 
where below  the  water-line,  and  explode  outwards,  it 
might  prove  most  serious,  and  even  fatal  to  her; 
whereas,  if  it  should  hit  anywhere  above  the  water- 
line,  and  act  outwardly,  the  eflFect  would  not  prove  very 
injurious  to  the  ship,  and  not  at  all  so  to  the  crew. 

259.  The  maximum  effect  of  horizontal  shell-firing 
with  time-fdzes  is  when  the  shell  perforates  the  near 
side  of  an  enemy's  ship,  crosses  the  deck  as  a  shot, 

{)enetrates  into  the  other  side  just  so  far  as  that  the 
ine  of  least  resistance  may  be  inwards,  and  then  ex- 
ploding, scatters  its  fragments  back  intx>  the  ship  (fig. 
20.)**  It  thus  combines,  in  one  and  the  same  projectile, 
the  effects  of  both  shot  and  shell ;  but  this  requires  a 
rare  and  almost  miraculous   concurrence   of  the  con- 


•  A  remarkable  proof  of  the  importance  of  this  occurred  in  the  shell  experi- 
ments of  the  22nd  of  November,  1838 — round  No.  6,  when  a  32-pounder 
shell  penetrated  the  side  of  the  hulk  "  Prince  George,"  below  the  water, 
lodged  behind  a  rider,  and  made  an  opening  in  the  side,  which  allowed  the 
water  to  rush  in  with  considerable  force :  the  perforation  was  in  such  a  posi- 
tion that  the  carpenters  who  were  present  stated  that  it  would  have  been 
im]iossible  for  them  to  have  plugged  or  stopped  the  leak  from  the  inside :  the 
shell  did  not  explode.  Had  the  fuze  acted  concussively,  no  such  serious 
penetrating  effects  could  have  been  produced. 

^  The  targets,  intended  to  represent  parts  of  the  sections  of  ships,  as  in 
Fi^s.  20  and  21,  pages  245,  250,  consisted  of  piles  driven  into  a  mud-bank 
at  Tow- water :  the  bank,  when  not  covered  by  the  sea,  exhibited  on  its  surface 
the  grazes  of  the  fragments  which  passed  beyond  the  surfaces  of  the  targets. 
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ditions  and  circumstances  under  which  the  firing   is 
made. 


260.  In  vertical  shell-firing  against  a  ship,  the  great 
diflicultv  and  uncertainty  is  to  hit  the  object, — a  mere 
M>eck  in  the  amplitude  of  a  long  range ;  but  if  a  shell 
snould  chance  to  fall  upon  a  ship,  it  must  either  lodge 
in  her,  or  pass  through  her  bottom  and  sink  her.  In 
this  practice  the  fuze  must  burn  long  enough  to  exceed 
fiamewhat  the  time  of  flight.  In  horizontal  shell-firing 
the  conditions  are  very  different:  the  probability  of 
hitting  is  very  great ;  and,  in  close  action,  in  a  smooth 
sea,  may  be  considered  certain ;  but  the  difficulties  and 
nncertainties  relating  to  the  fuze  become  then  very 
prwit.  The  horizontal  velocity  is  such  that  the  shell 
fia«c*8  over  large  portions  of  the  range  in  times  so 
^ho^t,  that  the  smallest  error  in  the  estimated  time 
during  which  the  fuze  will  burn,  destroys  the  effect. 
Tlie  shell  may  either  explode  prematurely,  or  may  pass 
throqgh  both  sides  of  the  enemy's  ship  without  ex- 
ploding*. The  latter  will  be  most  frequently  the  case 
from  the  great  care  which  must  be  taken  that  the  shell 
nhonld  act  as  a  shot  in  the  event  of  the  fuze  being 
extinguished  on  grazing  the  water  or  striking  the  ship. 
<hi  an  average  the  probabilities  of  the  former  event 
liappening  and  not  happening  are  as  4  to  5,  and  of  the 
latter  as  I  to  3.   (See  Art.  256.) 

2G1.  From  what  has  been  stated  in  the  preceding 
ArtirieH  (25fi  to  260),  it  is  evidently  essential  to  the 
efficiency  and  simplicity  of  horizontal  shell-firing,  that 
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the  shells  should  be  of  a  nature  to  explode  with  the 
utmost  certainty  on  striking  the  object.  It  became, 
therefore,  of  vast  importance  to  endeavour  to  obtain  j 

either   an    infallible   concussion   faze,  *or  a   safe   and  J 

efficient  percussion  shell  (see  the  de&iition.  Art.  257, 
Note),  which  may  be  free  from  the  danger  arising 
from  unscrewing  the  cap  of  a  metal  fuze  (Arts.  255, 274), 
and  may  not  require  to  be  introduced  into  the  gun 
before  the  cap  is  taken  oflF;  so  that  the  gun  may  be 
loaded  with  shell  as  quickly  as  with  shot.  It  IB  of 
equal  importance  that  the  vital  principle  of  the  shell 
should  not  be  destroyed  in  its  flignt  by  being  inmiersed 
in  water,  in  grazing,  which  so  frequently  extinguishes 
the  frizes  of  the  common  and  concussion  shells,  nor  be 
liable,  like  them,  to  be  choked  by  the  fibres  of  the 
medium  struck. 

Should  such  weapons  of  destruction  be  obtained,  their 
effects  upon  and  in  sUps  wiU  depend  mainly  on  the 
number  of  impacts,  in  a  given  number  of  rounds,  on 
such  soHd  parts  of  a  vessel  as  present  sufficient  resist- 
ance to  the  blows  to  occasion  the  explosion  of  the  shell, 
by  which,  together  with  the  horizontal  force  of  the 
latter,  the  fragments  may  be  driven  through  the  side 
and  into  the  ship  with  power  sufficient  to  produce  an 
eflFect  similar  to  that  which  is  depicted  in  fig.  21,  p.  250. 

The  explosive  agents  contained  in  a  percussion  shell 
being  necessarily  so  fortified  as  to  withstand  the  resist- 
ance of  a  graze  and  the  reaction  which  produoes  the 
rebound,  and  being  capable  of  exploding  onl;r  when  a 
more  violent  shock  of  impact  takes  place,  it  follows 
that  a  percussion  shell  might  perforate  a  slender  or 
unrigid  oody  without  exploding,  and  even  enter  a  port 
and  pass  across  the  deck  to  the  opposite  side  of  the 
«hip,  without  producing  any  effect  as  a  shell. 

It  may,  therefore,  here  be  remarked  that  neither  a 
concussion  fuze  nor  a  percussion  shell  are  suitable 
weapons  to  be  used  for  dismantling  purposes  (see  Sect. 
IV.,  Part  IV.)  ;  for  although  a  shell  may  be  capable  of 
bringing  down  a  mast  by  a  direct  hit,  whether  it  bunt 
or  not,  and  would  infallibly  fell  a  lower  mast,  did  it 
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explode  on  striking,  yet  this  is  but  a  remote  proba- 
bility ;  and  therefore  shells  whose  explosion  depends 
nfxm  striking  a  resisting  body  with  great  percussive 
foroe,  would  i>e  wasted  if  fired  at  the  rigging ;  and  in 
ir^neml  it  may  be  said  that  although  shells  which  do 
not  explode  will  produce  as  much  damage  to  masts, 
sails,  and  rigging  as  shot  of  the  same  diameter,  yet  this 
eiioality  of  effect  would  be  obtained  by  a  projectile 
which  costs  two  or  three  times  as  much  as  a  shot: 
shell-firing  with  such  an  object  must  therefore  be  enor- 
moQiilv  expensive.  Shells  may,  no  doubt,  be  used  with 
consicierable  advantage  for  dismantling  purposes  at 
considerable  distances,  particularly  in  chasing  or  when 
chased;  but  for  this  they  should  have  time-fuzes  and 
slH>uld  Imnit  at  a  suitable  distance  short  of  the  ship 
(A^t.  IV.,  Part  IV.). 

2«2.  It  has  been  state<l  (see  Articles  136,  248)  that 
Imqge  proHH'tiles  are  found  to  strike  objects  more  fre- 
qoffntly  than  small  projectiles  of  equal  density,  fired 
with  pro|H>rtional  cliarges  f  but  that  some  of  the  causes 
of  fletlection  (as  a  strong  wind  blowing  across  the 
ran^^*)  act  more  |)owerfully  on  large  projectiles,  espe- 
cially thcMe  that  are  hollow,  than  on  solid  shot ;  and 
tliat  the  pn>bability  of  large  hollow  projectiles  striking 
an  oliji'ct  as  frequently  as  solid  shot^  diminishes  as  the 
distance  of  the  object  increases ;  also  that  the  deflection 
is  mcMt  apfiarent  towards  the  end  of  a  long  range  (Art. 
239.) 

When  large  and  small  proji^ctiles  are,  both,  shells  or 
hollow  shot,  and  are  fired  with  charges  which  are  to 
eaff*h  other  as  the  densities  of  the  projectiles,  the  same 
law  «ibtains  :  the  inferiority  of  precision  in  the  smaller 
AAl,  with  respect  to  the  pn>portion  of  hits,  is  mani- 
f«-<it,  and  increaM^s  with  the  distance  of  the  object,  on 
aramnt  of  the  greater  surface  of  the  smaller  sphere, 
nimpared  with  its  weight,  and  consequently  with  its 
iDiiUientum.     The  smaller  shell  lias,  in  fact,  less  power 


•  fUkmU  TfmUd^AfiOkrm^  Un.  U.  n.  270.    Waid,  p.  2S,  lUu  «iptH' 
UU  to  \^£& ;  and  HuiU  dm  Erfir.  d  Onwrw.  IHI. 
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to  overcome  the  resistance  of  the  atmospbere,  and 
therefore  does  not  retain  its  velocity  so  long  as  the 
larger  shell. 

But  when  large  and  small  projectiles  are  not  of  equal 
density — ^the  former  being  a  shell  or  hollow  shot,  and 
the  latter  a  solid  ball — the  case  is  materially  altered, 
and  even  reversed. 

Lieutenant  Ward,  in  his  excellent  treatise,  already  so 
frequently  noticed,  as  well  as  all  other  naval  authori- 
ties, la^s  it  down  as  a  principle  that,  at  long  ranges 
and  with  guns  of  different  calibres,  the  probabiHties  of 
hitting  a  given  object  are  as  the  squares  of  the  dia- 
meters of  the  6a/&,  supposing  all  to  be  of  equal  density, 
and  to  be  fired  with  proportional  charges.*  But  when 
the  densities  are  so  unequal  as  those  of  hollow  shot,  or 
shells,  and  solid  shot,  whether  of  the  same  or  of  differ- 
ent diameters,  the  probability  of  hitting,  in  distant 
firing,  is  in  favour  of  the  denser  projectile ;  and  it 
appears  from  the  experiments  of  1838,  made  on.board 
the  "  Excellent,"  that  this  was  found  to  be  the  case  at 
short  ranges  hkewise.** 


■  This  maxim  teaches  an  important  lesson  in  favour  of  solid  shot  gnns  of 
large  calibre,  which  appears  not  to  have  been  without  profit  to  the  service  to 
which  Lieut.  Ward  belongs. 

^  On  the  18th  of  October,  1838,  on  board  the  "Excellent,''  11  rounds  of 
single  shot  were  fired  from  a  32-pounder,  9  ft.  6  in.  long,  and  weighing  56 
cwt.,  against  a  target  set  up  at  the  distance  of  400  yards ;  the  charge  was 
8  lbs.  and  the  elevation  half  a  degree.  At  every  round  the  target  was  struck ; 
but  at  the  fifth  its  top  was  just  grazed.  The  gun  was  worked  by  13  men, 
and  the  time  in  which  all  the  11  rounds  were  fired  was  7  mins.  10  seconds. 
On  the  same  day  11  rounds  of  single  shot  (hollow)  were  fired  against  the 
target,  at  the  same  distance,  from  a  6i8-pounder  gun,  9  feet  long  and  weighing 
65  cwt. ;  the  charge  was  10  lbs.,  and  the  elevation  ^ths  of  a  degree.  At  the 
first,  second,  and  fourth  rounds  the  target  was  struck ;  but  at  all  the  others 
the  shot  fell  short,  except  at  the  eleventh  round,  when  it  fell  close  to  the 
right  staff ;  and  at  the  sixth  and  8th  rounds  the  shot  was  deflected  to  the 
right  hand.  The  gun  was  worked  by  15  men,  and  all  the  eleven  rounds  were 
fired  in  7  mins.  40  seconds. 

On  the  same  day  also  11  other  rounds  of  solid  shot  being  fired  Iran  the 
same  82-pounder  gun,  with  an  equal  chaige  and  elevation,  there  were  three 
hits,  one  of  which  was  in  the  bull's  eye,  and  three  other  shot  touched  the 
target:  while  11  hollow  shot  being  fired  from  an  8-inch  gun,  weighing  68 
cwt.,  with  a  charge  of  10  lbs.  and  an  elevation  equal  to  half  a  degree,  two 
only  hit. 

Kxpcriraent,  17th  of  October,  1838.— 15  rounds  of  hollow  shot  being  fired 
from  an  8-inch  giui,  of  65  cwt.,  charge  12  lbs.,  elevation  i\  at  400  yards,  and 
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The  author  has  been  at  CTeat  pains  to  examine  very 
clneely  the  important  problem  of  the  probability  of 
kitting  small  objects  of  equal  and  different  surmces, 
under  all  varieties  of  circumstance ;  and  he  would 
refer  the  reader  to  the  subjects  of  probabilities  and 
deviations  which  are  stated  at  Articles  136,  137,  and 
143.  Also  to  Articles  158,  159,  160,  241,  and  242,  for 
tlie  results  relating  to  ranges  and  penetration  which 
have  been  obtained  from  experiments  made  on  board 
the  **  Excellent."  Reference  may  also  be  made  to 
Articles  242  and  243  for  the  relative  accuracy  of  solid 
and  hollow  shot,  and  of  solid  shot  and  shells. 

263.  Although,  as  has  already  been  shown  (Art. 
2.>6),  the  destructive  effects  of  an  exploding  shell  arc 
the  greatest  when  it  is  embedded  in  a  material  whose 
fragments  may  be  torn  and  scattered  in  evefy  direction, 
and  consequently  that  the  maximum  effect  which  a  shell 
is  capable  of  producing  on  and  in  a  ship  is  when  the 
shell  lodges  in  some  part  of  her  mass  and  then  explodes ; 
yet  so  great  are  the  difficulties  of  obtaining  such  a 
result  in  practice,  that  it  has  become  a  highly  important 
ol>ject  to  endeavour  to  obtain  some  safe  method  of 
causing  shells  to  explode,  whilst  moving  with  great 
br>rizontal  velocity,  on  striking  a  ship ;  and  the  effects 
of  horizontal  shell-firing  we  are  now  to  explain. 

The  actions  of  shells  which  explode  on  striking  some 
ffr>lid  part  of  a  ship,  though  extremely  formidable  both 
U I  the  vessel  and  to  her  crew,  are  far  less  so  to  the  ship 
tlian  those  of  an  embedded  shell ;  and  the  two  cases  are 


Dumber  of  nmnds  of  solid  shot  fired  from  a  32-pounder  gun,  of  66 
^  dsarpe  10  lbs.  11  oz.,  elevation  |^,  the  last  five  rounds 'double-shot  ted, 
disUooe,  the  32-pounder  gun  made  the  best  practice. 
Witli  iMpect  to  the  accuracy  and  penetrating  power  of  solid  shot  fired  from 
X^poun^er  euns  at  1200  yards,  the  following  results  were  obtained  from  the 
E%f«nincnts  on  the  17th  of  October,  18d8.---Six  rounds  of  solid  shot  being 
IkfmA  from  a  32-poander  gun,  60  cwt.,  charge  8  lbs.,  elevation  2|*,  there  were 
ftr«  dbvei  bits;  and  one  shot  ricocheted  and  struck  the  hulk  ;  the  penetra- 
were  22,  25,  36,  and  48  inches.  The  two  first  penetrated  directly  or 
T  into  perfectly  sound  wood ;  the  last  diagonally  into  solid  but  un- 
voud. 
Ki're solid  shot  being  fired  from  a  32-pounder  gun,  40  c^'t.,  charge  6  Us., 
at  wo  2f ,  all  strode  the  object  directly.  Penetration  39  inches  diagonally, 
cjftfhtf«jd^  mmA  plauk  and  into  solid  timbers. 
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essentially  diflferent,  since,  if  the  percussive  agent, 
whatever  it  be,  perform  its  peculiar  office,  the  shell  to 
which  it  is  attached  cannot  lodge  in  the  wood.  When 
a  shell  explodes  in  passing  through  a  ship's  side,  the 
effect  resembles  that  which  accompanies  the  explosion 
of  a  spherical  case-shot  after  being  projected  from  a 
gun  :  the  splinters,  usually  fifteen  or  sixteen  in  number, 
are  carried  forward  into  or  across  the  ship  in  diverging 
paths,  whose  directions  are  compoimded  of  that  of  the 
original  projectile  force  and  of  those  which  the  splinters 
would  take  from  the  action  of  the  bursting  charge 
alone.     The  cone  of  dispersion  formed  by  the  spUnters 


Mld'Shlp  Section  of  a  SO-Giin  Frigate. 


(fig.  21)  has  frequently  been  observed  by  the  author 
when  standing  in  a  line  perpendicular  to  the  axis  of  the 
cone,  or  in  the  direction  of  the  target.  The  paths  of 
the  splinters,  being  thus  in  the  directions  of  the  result- 
ants of  the  two  forces  just  mentioned,  have  not  a  great 
lateral  divergency ;  and  therefore  the  risk  of  casualties, 
at  some  dialance  from  the  original  direction  of  the  shell, 
is  small  compared  with  that  which  attends  the  explosion 
of  an  embeaded  shell.  Whilst  it  is  admitted  that  the 
force  and  effects  of  the  explosion  of  an  embedded  shell 
on  a  ship  are  in  general  more  destructive  than  those  of 
a  shell  which  bursts  in  passing  rapidly  through  the 
side,  it  is  equally  true  that  the  latter  are  more  destruc- 
tive than  the  former  upon  the  gun  crews  of  the  adioin- 
ing,  and  still  more  upon  the  opposite,  guns,  when  both 
batteries  are  mannea,  and  upon  all  the  people  on  the 
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fighting  decks  within  the  limits  of  the  cone  of  disper- 
sion. 

The  32-poiinder  gun  most  frequently  used  in  the 
experiments  referred  to  in  the  note,  Art.  262,  in  the 
comparison  with  other  ordnance,  was  the  56-cwt.  gun, 
the  windage  of  which  (see  Tables  VI.  and  X vIL, 
Appendix  D.,  and  Art.  198,  Note)  is  excessive,  being 
.233  inch,  whereas  that  of  the  gun  against  which  its 
range  and  precision  were  tried  is  only  .125  (Table 
XVII.,  Appendix  D.).  This  old  pattern  gun  is  the 
only  specimen  of  naval  ordnance  of  former  times 
remaining  in  use.  It  is  no  doubt  a  powerful  gun,  from 
its  length  and  service-charge,  but  it  is  defective  in  pre- 
cision on  accoimt  of  its  excessive  %indage  :  it  is  there- 
fore very  much  to  be  desired  that  the  new  32-poimder 
of  58  cwt.,  length  9  feet  6  inches,  charges  10,  8,  and 
6  lbs.,  windage  .2,  proposed  by  Colonel  Dundas,  should 
be  sanctioned,  and  forthwith  provided,  at  least  for  trial. 
It  may  then  be  determined  what  more  can  be  done 
towards  the  improvement  of  that  valuable  class  of  gun, 
and  particularly  whether  the  windage  might  not  be 
reduced  to  .175.  The  32-pounders  of  45  and  42  cwt. 
(Monk's  guns,  B.  and  C.)  have  only  .173  windage,  and 
aU  the  guns  bored  up  from  24-pounders  only  .123  ;  and 
there  can  be  no  reason  why  the  new  32-pounder  of 
58  cwt.  should  have  more.  The  pernicious  and  dis- 
creditable anomaly  which  still  exists  with  respect  to  the 
windage  of  32-pounder8  (Art.  198,  Note)  will  then  in 
a  great  measure  disappear. 

264.  From  all  the  preceding  statements  of  the  re- 
lative practice  with  shell-ffuns  and  the  new  ordnance 
for  projecting  heavy  solid  shot,  it  appears  that,  for 
power  of  range  (see  Arts.  240,  241,  243),  for  pene- 
trating force  (Arts.  168,  242),  and  particularly  for  ac- 
curacy, of  practice  (Art.  262,  with  the  Note),  the  solid 
shots  fired  from  the  long  and  powerful  guns  recently 
constructed  are  more  eflBcient  than  hollow  shots  from 
shell-guns. ^pBy  many  experiments  (see  Arts.  243,  244) 
it  is  found  that  the  deviauons  of  hollow  shot  from  the 
point  of  aim  are  greater  than  those  of  solid  shot.     The 
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inferiority  of  shell-guns  would,  however,  be  amply  com- 
pensated by  their  great  capacity  for  throwing  projectiles 
of  superior  magnitude,  either  hollow  shot  or  shells,  if, 
as  was  generally  the  case  during  the  last  war,  a  ship 
could  always  attain  a  position  for  action  within  1500 
yards  (Art.  244)  without  previously  suflFering  serious 
damage :  yet  one  disadvantage  to  which  a  ship  carrying 
shell-guns  would  still  be  subject  is  that,  being  chambered, 
those  guns  are  not  so  favourable  as  others  for  quick 
loading  (Art.  218). 

Shell-guns  and  shell-firing  are,  as  yet,  untried  in 
actual  combat,  in  broadside  batteries ;  but  there  can  be 
no  doubt  that,  in  a  future  war,  a  ship  armed  chiefly 
with  shell-guns,  and  fiot  carrying  with  them  a  due  pro- 
portion of  solid  shot  guns,  by  which  it  may  be  adapted 
for  action  at  great  distances  and  at  close  quarters,  will 
have  to  endure  the  serious  ordeal  of  much  distant  firing, 
in  which  the  superior  accuracy  of  solid  shot,  in  their 
flight,  will  give  to  the  opposing  ship,  if  more  abundantly 
provided  with  such  projectiles,  and  if  its  crew  have 
equal  skill  in  gunnery,*  a  decided  advantage  over  the 
other  (Art.  249). 

It  appears  therefore,  to  the  author,  to  be  a  great  mis- 
take to  suppose  that  the  propulsive  power  of  steam,  and 
the  effects  anticipated  from  shell-guns,  will  cause  actions 
at  sea  to  take  place  at  close  quarters  only,  and  to  be 
decided  in  a  few  minutes.  Steam  gives  the  means  of 
avoiding,  as  well  as  of  closing  to  action,  and  when  that 
giant  power  shall  have  been  apphed  to  line-of-battle 
ships,  as  well  as  to  other  vessels  of  war,  as  a  locomotive 
battle  power,  naval  evolutions  will  be  capable  of  being 
executed  with  the  utmost  precision ;  and  hence  the  prin- 
ciples of  naval  warfare  with  steam  as  well  as  wind  will 
require  to  be  well  studied  and  practised  by  naval  officers, 
in  order  that  they  may  qualify  themselves  for  the  various 


*  "  L'artillerie  est  tine  scieooe  tr^s  compliqu^.  L'officier  de  nmrine  qui 
poss^e  cette  science  est  le  maftre  de  celui  qui  Tignore :  djft  une  assertion 
qui  deviendra  pour  vous  une  v6rit^  ^vidente,  en  proportion  xles  connaissances 
r^clles  que  vous  acqu^riez  dans  la  science  de  rartillerie.*' — G^u^ral  Du  Boui^, 
//  OrganisfUhn  de  la  MarinCy  p.  358.     Paris,  1849. 
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operations  to  which  the  new  power  in  alliance  with  the 
sail  will  give  rise.  The  destructive  effects  of  shell-firing 
at  short  distances,  and  the  extension  that  has  been  given 
to  the  projectile  powers  of  artillery  for  very  distant 
firing,  far  from  tending  to  render  close  action  unavoid- 
able or  preferable,  and  naval  battles  of  very  short  dura- 
tion, will,  it  may  rather  be  presumed,  cause  actions  at 
ftea  in  general  to  be  commenced  at  great  distances,  and 
be  conducted  with  the  utmost  circiunspection,  tactical 
skill,  and  practical  science. 

2G5.  The  final  struggle  at  close  quarters  will,  no 
doubt,  be  preceded  by  efforts  even  more  strenuous  than 
tliose  employed  on  former  occasions  to  cripple  the  enemy 
at  a  considerable  distance,  whilst  endeavouring  to  close, 
as  in  the  actions  between  the  "  Macedonian "  and  the 
**  United  States*'  (see  Part  V.).  No  longer  will  a  ship 
lie  permitted,  with  impunity,  to  run  down,  end-on, 
a(2:amst  her  opponent ;  nor,  without  serious  damage,  will 
divisions  of  fleets  in  line  arhead,  as  at  Trafalgar,  be  per- 
mitted to  advance,  almost  unscathed,  against  the  broad- 
si<le  l>atteries  of  heavily  armed  ships  waiting  to  receive, 
and,  with  improved  gunnery,  well  prepared  to  meet  that 
nio<le  of  attack.  Of  this  we  find  distinct  warning  in  all 
the  airnmentaries  that  have  been  written  on  the  naval 
a4;tion8  of  the  late  war.  (See  *  De  la  Gravi^re,'  vol.  ii., 
pji.  185, 188.)  Seeing  the  progress  which  is  now  being 
uia«le  by  foreign  nations  in  introducing  into  their  ships 
new  and  more  powerful  guns,  with  the  doubts  which 
U-^n  to  be  entertained  of  the  superiority  of  canons- 
obiisiers  and  the  incendiary  system  (*  De  la  Gravi^re,* 
voL  i.  pp.  98,  99,  and  other  writers ;  see  also  Arts.  249, 
253),  we  cannot  fail  to  be  convinced  that  distant  firing 
will  lie  the  ruling  practice  on  which  success  will  prin- 
dfttlly  depend  in  niture  war.  This  will  require  a  cor- 
n--c  J  ending  annament  of  long  and  powerful  guns  in  our 
i^Iiips  of  war,  and  particularly  in  steam-vessels.  At  pre- 
vent the  heaviest  solid-shot  gun  in  line-of-battle  ships  of 
tlje  Britirih  navy  is  the  32-pounder !  while  shell-guns  are 
preferred  for  the  bow  and  stem  armament  of  steamers. 
It  ii«  im|K>rtant  to  remark  hgre  that  the  weight  of  the 
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French  30-pounder  shot  is  about  32|  lbs*  English,  and 
that  the  French  36-pounder  shot  weighs  nearly  39  lbs. 
English.'  The  new  French  60-pounder  (weight  of  shot 
66  lbs.  English),  tried  at  G^vre  in  1848,  though  not 
yet  adopted  as  a  naval  gun,  is  nearly  equal  to  our  68^ 
pounder,  which  the  author  has  no  doubt  will  hereafter 
be  applied  to  the  naval  service. 

266.  With  respect  to  the  United  States,  the  naval 
authorities  of  that  country  are  slow  to  imitate,  and 
cautious  not  to  commit  themselves  by  any  extensive 
adoption  of  shell-guns ;  they  have  accordingly  incurred 
very  little  expense  in  providing  new  ^ns  of  that  de- 
scription for  tne  broadside  batteries  of  their  ships  of  the 
line  and  frigates ;  and  the  naval  officers  of  the  United 
States,  in  general,  do  not  appear  to  view  with  much 
favour  the  appropriation  of  shell-guns  for  the  bow  and 
stern  armament  of  steamers.  The  Bureau  of  Ordnance 
know  too  well  what  they  owe  to  long  and  powerful 
guns  when  these  were  opposed  to  carronades  and  short 
guns  in  the  actions  on  the  lakes  of  Canada  (Art.  147), 
as  well  as  on  the  ocean  (see  Part  V.),  to  be  induced, 
without  mature  consideration,  to  provide  shell-guns  for 
general  service,  more  particularly  for  steam  warfare, 
which  they  think  requires  guns  possessing,  in  the 
highest  attainable  degree,  power  of  range,  accuracy  in 
distant  firing,  and  penetrating  force.  The  United  States' 
shelWun,  called  the  Paixhans'  gun,  of  63  cwt.,  is  only 
the  old  42-pounder  of  70  cwt.,  bored  up  to  the  calibre 
of  a  64-pounder  to  fire  hollow  shots  of  43  lbs.,  wliich, 
when  filled  with  sand,  are  increased  to  46  lbs.  These 
shell-guns  are  incapable  of  firing  solid  shot :  four  only 
of  them  are  placed  on  each  deck  of  line-of-battle  ships, 
and  two  on  the  main  decks  of  frigates.**  They  have 
been  found  greatly  wanting,  both  in  range  and  accuracy, 
two  points  most  essential  to  a  steamer's  battery  (Ward, 

•  •*  Aide  MSmoire  NavaU,^*  p.  664.  A  uew  50-pounder  gun,  which,  hy  a 
regulation  of  th«  27th  July,  1^9,  was  to  have  entered  largely  into  the  arma- 
ment of  the  French  navy,  has  since  heen  withdrawn  frtxn  the  batterief  of 
ships, 

^  Present  armament  of  the  ships  and  vessels  of  the  United  States*  Navy. 
Bureau  of  Artillery,  May  29, 1845.  ^ 
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p.  32) ;  and  accordingly  we  learn  that  new  ordnance  is 
beinfr  prepared,  which  there  is  every  reason  to  believe 
will  lie  guns  for  solid  shot,  combining  accuracy  with 
extent  of  range  so  as  to  enable  a  steamer  to  reach  a 
line-of-battle  ship  with  effect,  at  great  distance. 

In  the  work  just  quoted  we  find  the  following  im- 
portant and  very  sage  question  propounded  :— Might 
not  the  weight  of  metal  required  to  make  a  shell-gun 
be  much  more  usefully  employed  if  cast  into  a  doubly- 
furtified,  long  and  efficient  gun,  even  though  of  less 
calibre  ?  Such  a  gun  would  be  far  more  accurate  and 
eflidifnt  in  distant  firing ;  and  at  close  quarters,  when 
dooblendiotted,  would  do  powerful  execution.  Since 
the  publication  of  the  third  edition  of  this  work  a  64- 
poonder  uncliambered  gun,  fulfilling  in  all  respects 
these  conditions  and  expectations,  has  been  introduced 
into  the  naval  service  of  the  United  States,  as  men- 
tioned in  Art.  201. 

There  has  lately  been  tried  in  the  United  States  a 
new  shell-gun,  called  a  Columbiad ;  its  calibre  12  inches, 
and  weight  of  shell  172  llw.  With  a  charge  of  20  lbs., 
and  an  ele%*ation  of  10^,  it  gave  a  range  of  2770  yards ; 
and*  with  its  maximum  elevation  and  charge,  produced 
a  ranffe  of  5761  yards,  or  about  3^  miles.  {United 
Siai€9  Ordinance  Manual,  1850,  n.  364.)  But  the  weight 
(ff  this  gun,  25,000  lbs.,  was  found  to  render  it  inap- 
plicable to  sea  service,  though  the  results  of  the  experi- 
ments are  said  to  have  been  highly  satisfactory. 

Xew  32  and  64-pounder  long  guns,  of  various  weights 
and  dimensions,  are  now  under  trial  in  the  United 
Slattw,  (itr  the  naval  service,  and  the  best  of  these  will 
nc>  dtfNibt  lie  adopted. 

267.  Reverting  to  foreign  navies,  it  is  important  to 
state  that  tlie  RuAsian  navv  during  the  war  with  Turkey 
in  1829  consisted  of  five  divisions,  each  comprehending 
nine  line-of-battle  ships,  six  frigates,  eight  cor>'ettes  and 
iTi^pi,  with  eight  steamers.  This  fon*e  has  sinixi  lx*en 
augmented,  in  each  division,  to  twelve  line-of-battle  sliifM 
with  a  ourresponding  number  of  frigates  and  smaller 
ve^eb.  The  total  establishment  of  the  Russian  fleet  now 
mnsasts  of  sixty  shi|Niof  the  line,  armed  with  from  70  to 
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120  guns;  thirty-seven  frigates  of  from  40  to  60  guns; 
seventy  corvettes  and  brigs;  forty  steamers,  and  two 
hundred  gun-boats.  The  system  of  manning  is  by  esta- 
blishments oi  Equipages  de  Lignej  as  in  France  (Art.  35, 
Note) .  Of  this  va«t  naval  force  three-fifths  are  stationed 
in  the  Baltic,  and  two-fifths  in  the  Black  Sea.  In  the 
former  there  were,  in  March,  1854,  thirty-two  sail  of  the 
line,  armed  and  ready  for  sea,  in  the  arsenal  or  harbour 
at  Cronstadt,  with  the  full  proportion  of  frigates  and 
smaller  vessels;  and  in  the  Black  Sea,  at  Sevastopol, 
tliirteen  sail  of  the  line,  ready  for  sea,  with  a  large  pro- 
portion of  steam  sliips  and  small  vessels. 

The  Russian  three-decked  ships  carry  a  mixed  arma- 
ment of  canons-obusiers,  French  pattern,  and  heavy  solid 
shot  guns*  on  the  lower  deck,  36-pounder  long  guns  on 
the  middle  deck,  36-pounders  No.  2  on  the  main  deck, 
and  36-pounders  No.  3  on  the  quarter  deck  and  fore- 
castle. Two-decked  ships  have  the  same  natures  of  guns 
on  their  lower,  main,  and  upper  decks,  as  the  three-decked 
ships  have  on  their  lower,  middle,  and  upper  decks. 

The  armament  of  the  "  Pallas"  frigate,  of  1600  tons 
measurement,  which  was  pierced  for  54  guns,  but  car- 
ried during  the  peace  50  guns,  may  be  taken  as  a  cor- 
rect specimen  of  the  general  armament  of  the  Russian 
frigates.  The  "  Pallas  "  is  provided  with  30  guns  on  the 
main  deck ;  viz.  twenty-six  24-pounders  (9  feet  long), 
weighing  50  cwt.,  and  four  8-inch  shell-guns  (65  cwt.), 
British  pattern ;  she  carries  on  the  forecastle  two 
24-pounders  similar  to  those  on  the  main  deck,  and 
six  24-pounders  {%\  feet  long)  of  30  cwt.  On  the 
quarter  deck  she  has  twelve  24-pounder8  of  30  cwt. 

The  Russians  have  no  percussion  shells,  nor  have  they 
adopted  the  French  Billette  shell  (Art.  299,  and  Note). 
They  prefer  time  fuzes,  and  use  the  metal  screw  fuze. 
It  was  with  these  that  they  set  fire  to,  and  burned  the 
Turkish  squadron  in  Sinope  Bay  (Art.  302). 


•  Judging  from  the  fact  stated  in  note,  p.  300,  communicated  to  the  autlior 
by  Vice-Admiral  Deans  Dundas,  concerning  the  nature  of  the  shot  picked  up 
at  Sinope,  these  guns  must  have  been  42-pounder8  (equivalent  to  guns  firing 
shot  of  38  Ihs.  weight,  Englisli).  Such  guns  are  known  to  be  in  use  in  the 
Kussian  Navy. 
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The  Russian  36-*pounder  is  superior  to  our  32-poimder, 
and  their  24  lbs.  shot  is  equal  in  weight  to  22  lbs. 
English.  A  new  SO-nounder  (the  weight  of  its  shot 
nearly  equal  to  55  lbs.  EngUsh)  is  being  prepared  for 
the  Dutch  navy :  this  is  an  excellent  gun,  weighing 
4624  kilog.  (equal  to  91  cwt.) ;  its  preponderance  of 
breech  ^  and  the  length,  from  the  oase  ring  to  the 
muzzle,  3638  millim.  (equal  to  12  feet  nearly).  The 
Danish  gun-boats  are  armed  with  long  and  powerful 
60-pounaer  guns  (the  weight  of  the  shot  equal  to  about 
674  lbs.  English).  The  weight  of  a  Danish  36-pounder 
shot  is  39  lbs.  11^  oz.,  and  of  a  30-pounder  shot,  33f  lbs. 
English.* 

These  &cts,  and  others  which  will  be  stated  hereafter, 
are  distinct  indications  that  in  the  foreign  naval  services 
profeaaional  opinion  is  undergoing  a  considerable  re- 
action  with  respect  to  the  value  of  shell-gims  and  shell* 
firing.  They  also  demonstrate  the  prevalence  of  an 
opinion  that  distant  firing  with  powerml  soUd  shot  guns 
will  be  the  most  effectual  means  of  avoiding  or  counter- 
acting the  destructive  effects  which  hollow  shot  and 
shells  would  unavoidably  produce  if  the  ship  which 
IH9B  them  were  by  any  chance  to  gain  the  requisite 
proximity* 

It  will  not  indeed  be  always  in  the  power  of  the 
csommauder  of  a  ship,  however  desirous  ne  may  be  of 
avoiding  dose  action,  to  be  able  to  accomplish  that  pur- 
pose ;  for  in  thick  weather,  or  in  a  dark  night,  vessels 
may  unexpectedly  fall  in  with  and  be  very  near  before 
tbey  discern  each  other.  These  contingencies  may  hap- 
pen,  and  a  close  action  may  be  thus  suddenly  brought 
on ;  but  it  may  be  presumed  that  the  occurrence  of  such 


*  To  ooiiTert  the  weights  of  foreign  ordnance  ftnd  shot,  in  ponnda,  into 
FmgliA  poonds^  the  following  table  may  be  used : — 

I  Danish  ponnda  A  of  that  number. 
Dutoh  ditto  A  ditto. 
French  ditto  ^  ditto. 
Spanish  ditto  ^  ^^^o. 
SnUiict  from /Swedish  ditto  j^  ditto, 
the  number  of\Knasian  ditto   A         ditto. 

James's  •  Naval  Fwlory,'  vol.  I.  p.  42. 
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surprises  will  be  as  rare  as  they  have  been  in  former 
wars  between  ships  armed  in  the  usual  way.  Either 
the  ships  may  come  together  by  accident,  and  then  the 
surprise  will  be  mutual ;  or  one  of  the  two,  previously 
knowing  the  position  of  the  other,  may  take  advantage 
of  the  obscurity  to  approach  her  unseen ;  but  this  im- 
plies a  difference  in  the  degrees  of  vigilance  on  board 
the  two  ships  which  is  scarcely  within  the  limits  of  pro- 
babiliiy.  Should  the  surprise  be  mutual,  the  disadvan- 
tage will  certainly  be  on  the  side  of  the  ship  which  is 
not  armed  with  snell-guns ;  if  both  are  so  armed,  and 
of  equal  stren^h,  it  is  evident  that  they  may  then 
engage  on  equal  terms. 

268.  The  10-inch  shell-^un  is  no  doubt  a  formidable 
piece  of  ordnance ;  its  shell  in  exploding  is  a  powerful 
mine ;  but  it  is  inferior  in  range  to  the  heavy  guns 
now  in  use  in  the  British  navy,  excepting  the  lower 
classes  of  32-pounders.  The  weight  of  the  10-inch 
shell-gun,  when  first  introduced,  was  84  cwt.  (see  Table 
XVIL,  App.  D)  ;  but  this  was  increased  to  86  cwt.,  by 
surrounding  the  breech  and  charging  cylinder  with  an 
additional  4  cwt.  of  metal,  and  taking  away  about  2  cwt. 
from  the  forepart,  by  which  means  it  has  more  "  pre- 
ponderance," and  is  made  to  approximate  nearer  to  the 
new  principle  stated  in  Art.  208.  The  small  proportion 
of  wmdage  given  to  the  10-inch  shell-guns  (.16  of  an 
inch — the  same  as  a  common  howitzer — the  68-pounder 
gun  having  .2  of  an  inch)  is  also  an  improvement.  A 
68-pounder  gun  (Art.  210)  may  be  used  for  firing* 
8-inch  shells  as  well  as  68  lb.  shot.  For  shell-firing, 
indeed,  it  is  not  superior  to  the  10  or  8-inch  guns, 
because  shells  will  not  bear  higher  charges  than  those 
established  for  shell-guns ;  but  a  10-inch  gun  for  firing 
hollow  shot  is  inferior  in  range  to  a  68-pounder  gun 
with  solid  shot.  The  difference  of  weight  between 
these  two  pieces  of  ordnanbe  is  only  9  cwt.,  but  the 
superiority  of  the  latter  in  power  of  range,  accuracy, 
and  penetrating  force,  is  of  vast  moment  in  steam 
warfare. 

This  superiority  of  68-pounder  unchambered  guns,  to 
the  10-inch  chambered  shell-guns,  for  the  pivot  guns  of 
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steamers  and  sailing-ships,  so  strongly  asserted  by  the 
author  in  the  third  edition  of  this  work,  is  confirmed  by 
tfie  introduction  of  the  new  64-pounder  gun,  uncham- 
bered  (Art.  201),  which  has  been  adopted  in  the  naval 
Bervice  of  the  United  States,  to  be  exclusively  the  pivot- 
gnn  for  steamers,  and  indeed  for  all  classes  of  vessels 
in  which  gOBS  so  mounted  are  employed.  The  reasons 
assigned  wt  this  substitution  are  precisely  those  which 
have  been  expressed  by  the  author  in  the  precediuj 
passage ;  to  wnich  we  may  add  that  the  unchambere^ 
gon  can  fire  shells  as  well  as  solid  shot,  whereas  the 
chambered  guns  cannot  fire  solid  shot  at  all,  nor  even 
shells  so  far,  so  accurately,  nor  with  so  much  pene- 
trating power  as  the  unchambered  gun  can  project 
sob'd  shot.  It  may  be  added  that  the  principle  upon 
which  is  founded  the  new  field  artillery  proposed  by 
the  Emperor  Louis  Napoleon,  and  lately  adopted  uni- 
venally  in  the  French  service,  is  that  an  unchambered 
I2-poander  gun  will  do  the  work  of  a  howitzer  as  well 
as  its  own,  and  will  thus  render  the  last  nature  of  arm 
mmecessary.     See  Appendix  B. 

Comparing  a  10-inch  shell-gun  of  84  cwt.,  charge 
12  lbs.,  and  a  hollow  shot  of  84  lbs.,  with  a  68-pounder 
gon  of  95  cwt.,  charge  16  lbs.  and  solid  shot,  in  respect 
of  their  range,  we  see  that  at  an  elevation  of  1°  the 
diflerence  of  range  is  142  yards,  at  2^  it  is  about  190 
yards,  in  both  cases  in  favour  of  the  latter ;  at  3""  the 
68-poander  g^  ranges  about  as  far  as  the  10-inch  gun 
does  at  4*;  the  range  of  the  former  at  4**  is  greater 
than  that  of  the  other  at  5^ ;  and  at  higher  elevations 
the  differences  in  favour  of  the  68-pounder  increase 
considerably.  At  15®  the  range  of  the  10-inch  gun  is 
3050  yards,  and  that  of  the  68-pounder  gun  3673  yards 
(Tables  V.,  VI.,  Appendix  D).  If  we  compare  the 
trajectories  of  a  hollow  shot  from  a  10-inch  gun,  and  of 
a  solid  shot  from  a  68-pounder,  the  elevation  of  the 
fimner  gun  being  5^  and  that  of  the  latter  4^ ;  also  the 
ranges  of  the  10-inch  shot  and  the  68-pounder  shot 
being,  by  the  experiments,  1670  yards  and  1737  yards 
respectively,  the  angle  of  descent  for  the  solid  shot  is 
much  less  than  for  the  hollow  shot ;  or  the  former,  near 

8  2 
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the  end  of  its  flight,  approaches  much  nearer  than  the 
other  to  a  horizontal  direction ;  and  the  chance  of  hit- 
ting a  small  object  near  the  extremity  of  the  range  of  a 
shot  is  manifestly  greater  in  proportion  as  the  trajec- 
tory '  approaches,  m  that  part,  nearer  to  a  horizontal 
direction ;  that  is,  as  the .  angle  of  descent  is  less.  It 
should  be  added,  that  hollow  shot,  being  greater  than 
solid  shot  of  equal  weight,  are  more  liable  than  the 
latter  to  suflfer  lateral  deflection  from  the  action  of  wind 
and  other  causes.     (Arts.  141,  239,  243.) 


*  The  practice  of  representing  the  trajectories  of  shot  may  'be  very  advan- 
tageously employed  to  exhibit  the  comparative  curves  in  which  projectiles 
move ;  and,  from  thence,  the  circumstances  which  determine  the  relative 
efficiency  of  shot  and  shells,  of  different  diameters  and  weights,  when  pro- 
jected from  ordnance  of  equal  or  different  dimensions  and  weights,  at  various 
elevations,  and  with  various  charges  of  powder.  The  author  has  laid  down, 
by  means  of  the  first  equation  for  y.  Art.  80  (the  second,  or  third  equation 
for  y,  on  page  57,  is  more  simple  but  rather  less  accurate),  the  trajectories, 
among  others,  of  a  solid  shot  from  a  68-pounder  gun,  and  a  hollow  shot  from 
a  10-inch  gun,  the  ranges  1737  and  1670  yards,  at  the  respective  elevations 
of  4°  and  5^,  having  been  taken  from  the  results  of  experiment ;  the  iocon- 
yenient  magnitude  of  the  scale  has,  however,  deterred  him  from  having  them 
engraved  for  this  work.  In  order  to  obviate  any  misapprehension  which  may 
arise  on  the  part  of  the  practical  reader,  with  respect  to  the  correctness  of  suoi 
tracings,  from  an  opinion  that,  because  they  are  made  by  means  of  a  theo- 
retical formula,  they  may  differ  materially  from  the  figures  of  the  paths  in 
nature— the  author  thinks  it  right  to  observe  that  such  difference  cannot 
exist.  The  ranges  having  been  given  bv  experiment,  the  initial  velocity,  or 
the  height  due  to  it,  may  be  obtained  from  the  formula  itself  without  the 
uncertainty  which  may  attend  the  direct  computation  of  that  element  by  the 
formula  for  V.,  Art.  61,  or  otherwise.  The  ordinates  of  the  curve,  corre- 
sponding to  any  assumed  values  of  x,  may  therefore  be  determined  with  as 
much  correctness  as  simplicity,  the  value  of  c,  for  the  particular  nature  of 
projectile,  being  determined  as  in  Arts.  59,  60.  In  the  examples  alluded  to, 
the  range  of  the  68-pounder  shot  is,  by  experiment,  greater  than  that  of  the 
10-inch  shell,  while  its  elevation  is  less ;  therefore  the  curves  must  intersect 
one  another  near  the  end  of  the  range,  and  the  angle  of  descent  of  the  hollow 
shot  be  necessarily  greater  than  that  of  the  solid  shot.  On  this  depend  the 
limits  within  which  an  object  may  be  struck,  and  it  is  capable  of  being 
ascertained  with  all  requisite  accuracy. 

The  computation  of  the  ordinates  from  the  formula,  and  the  manner  of 
tracing  the  curve,  should  be  taught  in  all  schools  of  scientific  gunnery  ;  the 
practice  of  doing  so  is  capable,  if  Uie  work  is  laid  down  on  a  scale  of  sufiBcient 
magnitude,  of  giving  very  correct  notions  concerning  the  various  circum- 
stances on  which  the  probability  of  a  shot  or  shell  taking  good  effect,  at  a 
given  distance,  depends.  This  subject  is  of  particular  importance  where  the 
comparative  trajectories  of  solid  and  hollow  shot  are  required,  on  account  of 
the  different  degrees  of  rapidity  with  which  the  projectiles  lose  their  velocities 
in  passing  through  the  air,  and  the  consequent  increase  in  the  inclinations  of 
the  descending  branches  to  the  horizon,  as  the  projectiles  approach  the  end  of 
their  flight. 
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269.  Table  XXVII.,  Appendix  D,  exhibits  the  strength 
of  the  British  WarUke  [Navy  at  the  present  time,  March 
1854/ 

For  these  there  have  been  provided  112  10-inch  guns/ 
So  far  as  these  have  been  appropriated  as  bow  and  stem- 
guns  to  steamers,  the  expediency  of  the  measure  is  very 
mach  doubted,  and  it  seems  to  be  deserving  of  recon- 
sideration whether  or  not  it  might  be  better  to  replace 
them  with  68-pounder  guns  of  95  cwt.  in  large  vessels, 
and  by  the  88  cwt.  68-pounder  guns  for  those  that  can- 
not well  carry  the  heavier  ordnance ;  also  whether  or 
not  vessels  that  cannot  carry  these  should  be  armed  with 
32-poander8  of  56  cwt.,  or  of  58  cwt.,  in  preference  to 
the  8-inch  shell-gun.  Vessels,  however,  which  are  un- 
able to  carry  these  guns  at  bow  and  stern,  cannot  be 
considered  as  efficient  war  steamers. 


VII. ^THE  STOWAGE  OF  SHELLS  AND  THE  PRECAUTIONS 

NECESSARY  TO  PREVENT  ACCIDENTS  IN  SHELL-PIRING. 

270.  Great  alterations  have  been  made  in  the  arma- 
ment of  the  British  Navy  since  the  regulation  of  July, 
1848.  Shell  guns  have  been  introduced  to  a  much 
greater  extent,  and  the  complements  of  shells  for  all 
rates  and  classes  of  H.M.  ships  and  vessels^  have  been 
considerably  augmented.  See  the  statements  in  the 
fcJlowing  table : — 


•  Official  Navt  List. 


9Upiit  aod  Skips  propeltod  bj  Screws,  In  CommlMlon,  In  OnUnaiy,  and  being  Boilt. 


BaIm. 

Ooopa. 

Onsnl,  Troop, 

Store  Shipir 
fcc. 

^^^       • 

TUnL 

FoartlL 

nnh. 

fllxUi. 

17 

1 
1 

50 

24 

48 

44 

34 

84 

38 

Ships  propelled  bj  Peddles^ 


18 


32 


Oneid.  Troop,  and  Store  Ships. 


Besides  97  Tendert. 


P^HianicnUry  Paper,  No.  127.  ,  . 

^  •tatment.  No.  128,  in  the  Appendix  to  the  Second  Report  of  t|i6 
-^  Coamittee  on  Ordnanoe  Expenditare,  1849. 
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To  provide  space  for  the  stowage  of  these  increased 
complements  of  shells,  great  alterations  have  necessarily 
been  made  in  the  internal  fittings  of  all  ships  and  vessels. 

271.  In  line-of-battle  ships  the  shell-rooms  for  6-inch 
shells  have  been  obtained  by  converting  the  upper  part 
of  the  shot-lockers  before  the  main-masts  into  rooms  for 
their  reception.  A  space  about  4  ffc.  6  in.  deep  has  thus 
been  taken  from  the  shot-lockers,  and  appropriated  to 
the  stowage  of  6-inch  shells  instead  of  the  shot  formerly 
contained  in  that  space.  This  arrangement  is  sufficient 
to  enable  two-decked  ships  to  receive  their  additional 
complement  of  200  6-inch  shells ;  but  in  three-deckers  it 
is  found  necessary  to  make  more  room  by  imfixing, 
emptying,  and  removing  as  many  of  the  8-inch  shells  as 
may  be  necessary — one  8-inch  shell  occupying  nearly  as 
much  space  as  two  of  the  others. 

The  two  8-inch  shell-rooms,  in  line-of-battle  ships,  are 
abaft  the  main-mast,  one  on  each  side  of  the  passage 
under  the  scuttle.  Over  the  loaded  shells  there  is  space 
sufficient  for  a  considerable  number  of  empty  shells, 
which  may  accordingly  be  placed  in  compartments  on 
the  crown.  Shells  fitted  witn  3-inch  fuzes  are  placed  in 
one  of  these  shell-rooms,  and  those  fitted  with  short- 
range  fuzes  in  the  other.  The  4-inch  fdzes  are  con- 
sidered as  "  spare  fuzes,"  and  kept  for  distant  firing. 

Dimensions  of  the  8-Inch  Shell-Booms  in  Ships  and  Vessels  of  difierent  Rates, 
according  to  Regulation.  No  two  Shell-Rooms  are,  however,  exactly  of  these  dimen- 
sions. 


^ 

Guns. 

Complement  of 

Shells,  distrlhated 

eqnally  In 

two  Booms. 

Athwart 
Ships. 

Dimeniioos 

Fore  and 

AfU 

Heli^t. 

First  Rates .     . 
Second  ditto     . 

Thiid  ditto       . 
Fourth  ditto     . 
Fifth  ditto  .     . 

Sixth  ditto  .     . 

110  to  120 
/      92* 
I      84 
/      74 
t       70 
50 
(      44 
t      36 

26 

420 

600 

360 

200 

200 

240 

100 

100 
P^/In  one 
^"1  Room. 

ft      in. 

9      5 
12      3 

9       3 

7  0 

8  3 
8      3 
4      1 

6  0 

7  2 

ft.      bL 
5       2 
5      2 
5       1 
5       1 
4      3 

4  3 

5  0 
5      0 

4      7 

ft.      in. 
6      0 
5     10 

5  10 

6  1 
5       7 
5       7 

5  4 

6  7 

6      ^ 

*  The  92-gan  ship  is  armed  with  twentv-fonr  8-inch  guns — the  84  has 
only  eight :  hence  the  diJSerenoe  in  the  complement  of  shells,  and  the  capacity 
of  the  shell-rooms. 
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Pmntioss  of  the  6-Iiicli  Shell-Rooms  in  Sixth  Rates,  Corvettes,  and  Six>ops. 


Sixth  Rate* 
Conrttte     . 
Brig      .      . 

Brig      •      . 


Gmu. 


22' 

18 

16 

12 


Gom^ement  of 
She 


lella. 


'^SdpS!*"      Fore  and  Aft.!     Height. 


80  (Stowed  in 
SO/twoShell- 
80 1  Rooms. 

*^t    Room. 


ft. 
2 

4 
4 


in. 
9 
3 
3 


7     10 


ft. 

4 
3 
2 


in. 
7 
0 
6 


ft. 

4 

5 

4 


in. 
3 
6 
7 

9 


The  dimensions  of  the  shell-rooms  in  the  "  London, 
92,  and  "Formidable,"  84,  are:— 


•'Loodoo.** 

-  Formidable." 

ft.      in. 

ft.     in. 

Height  • 

.      5        0 

5     lOi 

Fore  and  Aft  . 

•      2     11^ 

2        8 

Athwart-ships 

•      9       0 

7    10 

The  two  last  dimensions  being  dependent  on  the  size 
of  the  shot-locker,  no  fixed  quantity  can  be  assigned  to 
them  for  other  classes  of  vessels ;  out  it  appears  that 
room  sufficient  will  be  found  in  ships  of  inferior  classes, 
to  stow  the  additional  shells  in  the  present  shell-rooms, 
and  in  the  spaces  allowed  for  passages. 

Tie  Distances  between  the  Load  Waler-Line,  and  the  tons  or  crowns  of  the 
8(acps  allotted  for  the  8-Inch  Shell-Rooms,  in  the  undermentioned  Ships 
and  Venels, 


ClaM. 

ft.     in. 

CaledoaiA         • 

►     120        .         . 

•     6      8 

London  •         • 

.       92 

•     8      0 

Formidable      •         « 

►      84 

.    5      8 

Benbow  •         • 

74 

.     4      0 

ConiYierland     . 

.       70 

.     4      6 

Vernon   •         • 

.       &0 

.     7      4 

Resistance        • 

.       44 

.     7      0 

Pique      • 

.       36 

•     5      6 

Alarm^  . 

.       26 

.     3      6 

Dido,  Corrette 

.       18 

.     2    10 

Bittern    • 

.       16 

•     2      3 

Es(ii^le  •         • 

.       12 

.     2    10 

The  water-tanks  intervene  between  the  8-inch  shell- 
room  and  the  ship's  side,  and  should  therefore  always  be 
kept  filled.  The  chain-cables,  shot^lockers,  and  spare 
hawsers,  as  well  as  water-tanks,  lie  between  the  6-mch 

Oid  Hms,  ctfTying  only  two  32-ponnder  guns,  and  twenty  32-pounder 


( 


the  *' Alarm,**  26,  we  still  have  a  small  class  of  sixth-rates 
J  the  28-gan  frigates),  which  now  carry  only  two  50  cwt.  32-pounder 
twenty -two  32-pounders  of  40  cwt.,  and  which  therefore  take  a 
|larr<iit  of  eighty  6-inch  shells,  instead  of  8-inch,  as  in  the  cases  of  the 
~  AltfXD,"  **  Vestal,*'  and  '*  Trinoomalee  **  classes. 
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shell-rooms  and  the  ship's  side  in  these  classes,  to  render 
the  rooms  inaccessible  to  shot. 

The  sheU-rooms  in  frigates  being  sufficiently  krge 
to  receive  their  complements  of  6-inch  shells  in  addition 
to  those  of  8-inch,  there  is  no  necessity  for  emptying  and 
removing  any  of  the  latter. 

The  operation  of  passing  shells  through  the  tiers  to 
the  main  hatchway,  in  frigates,  requires  so  many  hands, 
and  is  so  slow,  that  it  has  been  found  necessary  to  make 
a  new  scuttle,  immediately  over  the  present  one,  to  com- 
municate with  the  main  deck,  as  in  Ships  of  the  Line,  to 
admit  of  two  shells  being  passed  up  at  the  same  time.* 

Sloops  are  provided  with  6-inch  shells  only ;  and,  of 
the  established  number,  one-fourth  are  fitted  with  "  Short 
Bange  Fuzes ;"  as  many  are  stowed  away  in  the  shell- 
room  as  it  will  hold,  and  the  remainder  are  placed  empty 
in  the  wings  of  the  bread-room. 

The  shell-rooms  of  smaller  brigs  are  constructed  in 
the  wings,  or  spaces  on  each  side  of  the  bulk-heads  of  the 
magazine. 

Distances  between  the  Load  Water-  Lines  and  the  tops  or  cro¥m8  of  the 
Magazines  (column  1)  in  the  undermentioned  Glasses  of  Ships  and  Vessels, 
and  the  difference  in  feet  and  inches  between  the  Heavy  Service  and  lAght 
Service  Water-Lines  (column  2)^. 

1.  9. 


CIm0. 

ft. 

In. 

ft. 

in. 

Caledonia  . 

.     120 

.    5 

6        . 

6 

London 

.      92 

.    5 

6      . 

4 

Formidable 

.      84 

.    6 

0      . 

3 

Benbow     . 

.      74 

.    5 

6      . 

3 

Cumberland 

70 

.    6 

0      . 

2 

Vernon 

60      . 

.    4 

10      . 

0 

Hesistanoe 

44 

.    3 

6      . 

0 

Pique 

36      . 

.    2 

4      . 

!    0 

10 

Alarm 

.      26 

.    3 

4      . 

.    1 

0 

Dido,  Corvette  , 

18 

.    2 

0      . 

.    0 

8 

Bittern 

16      , 

.    1 

9      . 

.    0 

6 

Espi^gle    . 

12 

.    1 

7      . 

.    0 

6 

'  In  the  French  fsigate  "  Psyche  "  (see  *  French  Armament,'  in  the  forth- 
coming work  on  '  Shell  Warfare ')  a  scuttle  is  opened  in  the  deck  between  the 
guns,  through  which  the  shells  are  handed  up,  for  the  service  of  every  piece. 
fSee  the  new  method  of  handing  up  cartridges  for  the  supply  of  the  gun- 
decks,  Sec.  v..  Part  IV.^ 

^  The  figures  in  the  last  column  denote  the  **  rise  "  of  the  respective  fbips 
on  the  supposition  that  they  have  exhausted  two  months*  water  and  proTisioDs 
^-as  much,  probably,  as  any  British  man-of-war  consumes  before  replenishing 
either  water  or  provisions,  unless  extraordinary  circumstanoes  have  prevented 
the  replenishment  from  taking  place. 
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fren  Ui6  Load  Wateb-Linb  to  the  Crown  of  the  Magazines  and  Shell- 
Rooms  of  the  ondennentioncd  Screw-Propelled  Ships. 


SUpTt  Kame  end 

No.orOi 


Rojml  Albert,  121  . 
AfUDcamoo,  91 
lUjertae^  80     .      . 

Cwe^y  80  •     •      • 

Tribune,  31      .     . 


Fitted  with  DeU*s  Hexagonal 
Powder  Gaaea. 


After  Xa^aslne. '  Foie  MagMlne. 


ft.     In. 


4 
4 
6 

4 

3 


10 
9 
6 

9 

S 


ft.     In. 
6      3 


5 
5 
3 
5 
2 


n  M 


9 

0 

6 

6< 

5 


SheUoRooms. 


ft. 
5 
2 
6 

4 

5 


in. 
3 
3 
5 

3 

2 


*  Bcfi>re  the  Ship  was  adiqited  for  the  reception  of  a  Screw  Propeller. 

In  the  Prince  Regent,  which  has  lately  been  armed 
and  fitted  to  a  ereat  extent  for  shell  firing,*  there  is  space 
sufficient  for  the  stowage  of  740  8-inch  shells. 

The  6-inch  shell-room  is  before  the  main-mast,  having 
two  doors  which  open  into  the  main-hold,  lined  through- 
out with  copper,  and  9  feet  6  inches  wide,  5  feet  3  inches 
long,  and  6  feet  high.  The  top  of  the  space  for  loaded 
8-inch  shells  is  about  5  feet  below  the  load  water-line,  or 
2  feet  below  the  orlop-deck. 

272.  To  avoid  as  much  as  possible  the  inconvenience 
and  danger  of  filling  and  fozmg  shells  on  board  of  ship 
they  are  in  general  sent  on  board  in  boxes,  each  contain- 
inffone  shell.  - 

The  space  required  for  stowage  is  computed  from 
the  dimensions  of  the  boxes  (Fig.  22),  which  are  as 
follow : — 


fbr  the  10-inch  SbeUt.      8-tnefa  Sheila. 

Indies. 
10 
10 
11 


3Si*PonnderB» 


Length.        .        .    12  10  8.2 

Width  ...    12  10  8.2 

Dqiih    ...    121  11  8.B 

The  balk  of  100  lO-iDch  Shelb  in  boxes  is  abont  87  cubic  feet. 
„  8-inch  Shells  „  64 

d2-lb.    Shells  ..  38 


9t 


•9 


f» 


99 


•  Ihirtj-two  8-inch  gone  of  65  cwt.  on^the  lower  deck ;  thirty-four  long 
^poonderm  of  56  cwt.  on  the  main  deck ;  and  tvrenty-aix  d2-pounders  of  42 
rt.  oo  the  qoarter  deck  and  forecastle.  The  lower  deck  of  the  "  Queen  ** 
waa»  in  IM^,  anned  with  S-inch  shell  guns,  displacing  the  d2-pounden  of 
56  or  58  cwt^ — Pkrliamentary  P^wr,  No.  128, 1849.  The  whole  of  the  lower 
deck  oT  Che  *'  Kojal  Albert "  is  armed  with  8-inch  shell  guns  of  65  cwt. 
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jilt 


Fig.  22. 


Fig.  23. 


>P«/v 


<- —    e.Xo.in: 


But  sucli  is  the  difficulty  of  finding  stowage  for  the 
large  equipment  of  shells  in  boxes  of  the  above  dimen- 
sions that  it  is  proposed  to  substitute  for  the  boxes  a 
wooden  fuze  cover,  as  represented  at  AB  in  Fig.  23, 
For  the  purpose  of  carrying  or  suspending  the  shell,  the 
cover  AB  is  attached  by  a  rope  to  the  wooden  bottom 
CD  ;  and  between  these  plates  the  shell  is  confined,  but 
so  that  it  may  be  easily  detached  from  them  when  it  is 
to  be  introduced  in  the  gun.  The  height  for  stowage 
would  be  thus  reduced  from  8.8  inches,  which  is  that  of 
the  box,  to  7.6  inches;  and  the  breadth  from  8.2  inches 
to  6.25  inches.  The  French,  experiencing  the  like  want 
of  room,  propose  to  suppress  the  box*  and  to  trice  the 
shells  to  the  beams. 

273.  Wood  fuzes  having  been  found  perishable,  or  to 
deteriorate  by  damp  or  heat  in  the  vicissitudes  of  naval 
service,  and  more  liable  to  be  accidentally  ignited  than 
metal  ftizes,^  all  sea-service  shells,  before  they  are  shipped, 


■  See  French  system  of  Stowage,  Sect.  V.  Part  IV. 

^  The  following  awful  catastrophe  occurred  on  board  H.M.  S.  the 
"  Theseus  "  in  1799,  from  the  explosion  of  French  shells,  fitted,  as  shells  are 
in  that  service,  with  wooden  fuzes : — 

Captain  Miller,  when  in  command  of  the  ''Theseus,"  having  a  great 
desire  to  try  the  use'  of  shells  ^red  from  ships ;  and  having  olrtained  se- 
venty d6-pounder  and  24-pounder  shells  from  a  French  store-ship  whidi 
had  been  captured,  directed  the  gunner  of  the  ship  to  stow  them  in  a  secnre 
place ;  and  some  time  afterwards,  to  examine  and  see  that  the  shells  were  fit 
for  use.  For  this  piu^se  the  shells  were  brought  up  and  placed  cm  the 
quarter  deck. 

Whilst 
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are  now  fitted  with  metal  screw  fiizes,  whose  lengths  are 
4  inches,  3  inches,  and  11  inch  (see  Figs.  24,  25,  26, 
p,  271),  and  these  are  protected  by  metallic  caps. 

Exclusive  of  the  advantage  of  these  metallic  fuzes,  on 
the  ground  of  safety  and  that  they  suffer  no  deterioration 
from  long  custody  on  board  of  ship,  shells  fitted  with 
them  burst  with  greater  violence  than  those  which  have 
wooden  fuzes.  The  diameter  of  the  fuze  hole  for  the 
former  being  only  .9  inch,  whilst  for  the  other  it  is  1.2 
inch,  the  larger  tap  permits  the  escape  of  the  charge  in 
some  degree  ;  and  thus,  either  the  shell  is  not  broken  or 
it  bursts  with  comparatively  little  effect.  An  8-inch 
shell  with  a  wooden  fuze  requires  a  charge  of  22  oz.  of 
powder  to  burst  it,  but  a  shell  with  a  metal  fuze  bursts 
with  ^  charge  of  1 6  oz. ;  a  6-inch  shell  with  a  wooden 
fuze  requires  14  oz.  of  bursting  powder,  whilst  a  metal 
fuze  shell  of  the  same  nature  requires  only  5  oz.  A 
shell  with  a  metal  fuze  is  therefore  a  much  more  power- 
ful mine  when  it  explodes  on  being  fired  into  an  enemy's 
ship  than  a  wood-fuzed  shell  of  the  same  nature.  On  all 
these  accoimts,  therefore,  wood  fuzes  have  been  abolished 
in  the  naval  service. 

274.  To  avoid  danger  in  supplying  guns  with  shells, 
the  latter  should  be  brought  up  in  their  boxes,  the  fasten- 


Whilst  the  gunner  and  his  mate  were  so  employed,  the  fuze  of  one  of  tbe 
shells  took  fire,  the  shell  exploded,  and  set  off  all  the  rest  in  quick  succession  I 
The  ship  was  instantly  in  fkmes,  in  the  main  rigging  and  mizen  top,  in  the 
cock-pit,  in  the  tiers,  in  several  places  ahout  the  main  deck  ;  the  wbole  of  the 
poop  and  after  part  of  the  quarter-deck  were  blown  to  pieces,  all  the  booms 
destroyed,  and  eight  main-deck  heams  broken.  Captain  Miller,  the  gunner 
and  his  mate,  and  32  men  were  killed ;  42  men  were  wounded ;  9  men  jumped 
overboard  and  were  drowned.  The  ship  was  reduced  to  a  perfect  wreck,  and 
nothing  but  the  great  exertions  of  the  surviving  officers  and  crew  saved  her 
from  total  destruction. 

Shells  fitted  with  metallic  fuzes  are  not  liable  to  such  a  deflagration  as  this ; 
yet  it  appears  (Charpentier,  *  Esaai  sur  VArtiUerie  de  nos  Navires  de  Ouerre,* 

{).  167)  that  the  French,  notwithstanding  the  fragility  of  wooden  fuzes,  their 
iability  to  break  in  the  gun,  the  perishable  nature  of  wood,  the  chemical 
action  of  the  composition,  and  the  difficulty  of  preserving  them  from  humidity 
on  board  a  ship,  prefer  wood  to  metallic  fuzes ;  their  argument  being  that 
these  are  conductors  of  heat,  which  wood  is  not,  and  are  raised  to  such  a  tem- 
perature by  the  inflammation  of  the  charge,  and  the  ignition  of  the  priming  and 
contents  of  the  fuze,  as  to  set  fire  to  the  powder  with  which  the  fuze  is  in  con- 
tact, before  the  shell  arrives  at  its  destination. 
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ings  of  which  should  not  even  be  loosened  till  the  shell 
is  required  to  be  put  into  the  gun,  and  the  cap  of  the 
fuze  should  not  be  taken  oflF  or  unscrewed  until  the  shell 
is  actually  introduced  into  the  gun;  the  cap  is  then 
removed,  and  the  shell  is  pushed  home,  the  rammer  head 
having  a  cavity  in  it  to  receive  the  head  of  the  fuze, 
and  thus  protect  the  .priming  from  contact  with  the 
rammer. 

The  precaution  of  not  unscrewing  the  cap  of  the  faze 
till  the  shell  is  in  the  gun  is  of  the  utmost  consequence. 
A  terrific  accident  occurred  in  the  shell-room,  or  on 
deck,  on  board  H.M.S.  the  "  Medea,"  by  the  ignition  of  a 
fuze  in  unscrewing  the  cap  (Arts.  255,  261),  and  the 
like  accident  occurred  on  one  other  occasion.*  The  screws 
have  since,  as  a  preventive,  been  fitted  on  the  outside 
of  the  fiize  (see  Fig.  27),  and  this  method  has  been  foimd 
to  succeed. 

275.  As  it  may  not  be  practicable  to  bring  up  shells 
from  the  shell-room  rapidly  enough  for  quick  broadside 
firing  after  an  action  shall  have  commenced,  two  or 
three  shells  per  gun,  enclosed  in  their  boxes.  Fig.  21,  or 
fitted  with  fuze-covers,  Fig.  22,  are,  before  going  into 
action,  placed  on  shelves  behind,  or  triced  to  the  beams 
of  the  fighting  decks  amid-ships ;  the  reason  given  for 
this  arrangement  is  that  shells  so  placed  are  less  exposed 
to  the  danger  of  being  struck  by  the  enemy's  shot,  than 
in  any  other  position  on  the  deck.'* 


*  While  the  crew  of  the  "  Hogue  "  were  heing  exercised  at  Plymoath,  one 
of  the  men,  in  taking  the  cap  from  off  the  fuze  of  an  8-inch  shell,  tamed  the 
screw  the  wrong  way,  by  which  the  fuze  itself  became  unscrewed ;  the  conse- 
quence was  that,  when  the  shell  was  fired,  it  split  the  gim  (one  of  60  cwt.) 
near  the  muzzle  in  three  places.  Such  an  accident  having  occurred  in  a  mere 
experiment,  and  with  trained  seamen  gunners,  what  dangers  mar  not  be 
apprehended  in  a  naval  action,  and,  through  our  insuffidency  of  skilful  bom- 
bardiers, with  men  imperfectly  trained  ? 

^  By  a  recent  seneral  order,  issued  to  the  fleet  in  the  Baltic,  the  number  of 
shells  to  be  placed  on  the  fighting  decks  of  ships  going  into  action  is  increased 
from  four  to  five ;  the  whole  to  be  ranged  on  the  opposite  side  to  that 
engaged;  and  cases  of  reserve  ammunition  hung  up  amid-ships  ready  at 
quarters.  This  increase  in  the  number  of  loaded  shells  and  cartridge  cases 
will  multiply,  in  proportion,  the  chances  of  shells  being  struck  and  exploded, 
and  of  ammunition  being  ignited.  Nor  does  this  arrangement  appear  to  be 
preferable  to  that  of  stowing  shells  amid-ships  on  shelves  behind  the  beams ; 
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|>laco  before  the  ship  fired  at  is  struck.  Should  the  ex- 
pbjHion  take  place  prematurely,  it  is  obvious  that  the 
projectile  would  lie  lost  both  as  a  shot  and  a  shell.  This 
quarter  of  a  second  would  allow  for  any  little  error  that 
mifrht  exiitt  in  the  fuze  from  a  defect  of  length.  If  the 
fozi'  be  too  long  the  error  is  of  less  moment,  since  there 
would  be  at  least  a  tolerable  certainty  of  the  shell  explod- 
ing fKion  after  striking,  from  the  shortness  of  the  column 
uf  a>mpifiition  then  remaining  unconsumed. 

27h.  Tlie  4-inch  fuzes,  fig.  24,  are  driven  with  fuze 
ounfMinition,  and  are  intended  for  distant  firing ;  their 
full  time  of  burning  being  twenty  seconds.  They  may 
U*  (*ut  off,  or  bored  mto,  or  reduced  with  the  slitting  saw, 
or  U>rwl  up  with  the  fuze  auger  as  occasion  may  require ; 
but  it  muiit  be  oliserved  that  if  the  4-inch  fiizes  are  cut 
intii  with  a  slitting  saw  very  deeply,  the  lower  part  of 
tU*  fuze  is  liable  to  i)e  broken  off  by  the  concussion  of  the 
charft^*;  the  comi)osition  may  tlien  be  disturbed,  and, 
ci»nM*«iuently,  premature  explosion  may  take  place. 

T1m«  3-inch  fuzes,  fig.  25,  are  driven  with  mealed 
ii»wder ;  their  time  of  ouming  is  seven  seconds  and  a 
lalf ;  tliey  are  not  to  be  cut  on,  but  may  be  bored  into, 
or  d(»wn«  fmm  the  toi>,  when  to  be  vmsi  for  distances 
omiiT  H<UO  yanls.  The  U  inch,  or  short-range  ftize  of 
.sr*  of  an  inch  of  fuze  com{)osition,  fig.  20,  is,  with  the 
priming,  intendiHi  to  bum  a  sliort  two  m^conds. 

Metal  Hcrew  fuzes  posseKH  this  great  advantage,  that 
tlH'V  clo  mit  pn^trude  so  much  as  common  fuzes  alx)ve 
tlie  surface  of  the  shell,  and,  Uang  firmly  screwed  into 
it»  they  are  not  so  liable  to  l)e  bn>ken  or  knocked  out^ 
rittier  in  the  gun  or  on  striking  and  i)assing  through  a 
»lup*s  li<lc^ 

27!*.  To  asrvTtain  the  comparative  cambility  of  shi^Ils 
ldi%-ing  metallic  screw  fuzes,  with  metallic  cat)«s  to  resist 
the  f  xpkMim  of  a  evHitiguous  shell,  nine  sheilri  w>  fitt4Ml 
w«Te  plaoi*«l  in  a  pihs  an<l  one  of  thos«>  nH>st  a>vered  by 
llie  <»theni  expl<NU*<l.  None  of  the  fuzc-s  of  the  other 
fight  shells  were  igtiiti*d  by  the  explosion,  as  undoubtinlly 
wiiuld  lie  the  case  of  shells  liaving  common  wocxleu  fuz4*s 
with  c»n%'a*i  cafMi. 
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but  any  change  made  in  the  class  of  fiize  in  action  is 
highly  inexpedient,  and  should  be  avoided,  if  possible. 
If,  however,  ships  are  furnished  with  so  large  a  supply 
of  shells  as  not  to  be  obliged  to  reserve  them  for  close 
action,  shell-firing  may  commence  with  8-inch  guns  as 
soon  as  the  ship  gets  within  the  distance  corresponding 
to  the  time  of  the  3-inch  fuze,  viz.  at  1,800  or  1,900  yarda 
In  such  cases,  officers  must  bear  in  mind  that  the  ne- 
cessity of  a  change  in  shell-firing,  from  one  class  of  fdze 
to  another,  is  as  great  as  that  of  the  change  from  one 
charge  of  powder  to  another,  and  may  be  made  with 
equal  faciUty, 

277.  From  the  difficulty  and  inconvenience  there 
would  be,  in  action,  in  reducing  the  lengths  of  fuzes  or 
the  times  of  their  burning,  in  order  to  suit  the  distances 
at  which  shell-firing  may  be  carried  on  as  vessels  approach 
each  other,  time-fuzes  have  been  divided  into  three 
classes,  as  stated  in  Art.  273.  By  this  very  necessary 
arrangement  the  inaptitude  of  time-fiizes  to  horizontal 
shell-firing  is  in  some  degree  remedied  ;  for  although,  in 
changing  the  class  of  the  fuze,  it  is  theoretically  true 
that  a  jump  is  made  from  one  class  to  another  in  respect 
to  time,  without  relation  to  other  circumstances,  and 
that  there  is  obviously  a  large  margin  for  error  in  taking 
any  one  time-fuze  as  constant  when  all  other  circum- 
stances, as  distance,  charge,  elevation,  and  actual  time  of 
flight,  to  all  of  which  the  fiize  should  be  nicely  adapted^ 
are  variable,  yet  practically  this  classification  is  an 
important  element  in  the  use  of  time-fuzes.  Where  the 
4-inch  fuze  of  20  seconds  ceases  to  be  suitable,  the  class 
of  3-inch  fuzes  of  seven  seconds  and  a  half  come  into 
use ;  and  when  the  distance  of  600  yards  is  attained,  the 
short-range  fuze  takes  place  of  the  other.  Shells  fitted 
with  any  one  of  these  different  fuzes  are  calculated  to 
range  the  corresponding  distance  with  the  lowest  charge 
before  exploding.  At  shorter  distances  shells  so  fitted 
might  penetrate  both  sides  without  exploding.  In 
Table  XV.,  Appendix  D.,  the  times  of  flight  have  been 
made  intentionally  longer  than  are  strictly  necessary,  by 
i  of  a  second,  to  obviate  any  risk  of  the  explosion  taking 
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place  before  the  ship  fired  at  is  struck.  Should  the  ex- 
plosion take  place  prematurely,  it  is  obvious  that  the 
projectile  womd  be  lost  both  as  a  shot  and  a  shell.  This 
quarter  of  a  second  would  allow  for  any  little  error  that 
might  exist  in  the  fuze  from  a  defect  of  length.  If  the 
fuze  be  too  long  the  error  is  of  less  moment,  since  there 
would  be  at  least  a  tolerable  certainty  of  the  shell  explod- 
ing soon  after  striking,  from  the  shortness  of  the  column 
of  composition  then  remaining  unconsumed. 

278.  The  4-inch  frizes,  fig.  24,  are  driven  with  fuze 
composition,  and  are  intended  for  distant  filing ;  their 
full  time  of  burning  being  twenty  seconds.  They  may 
l>e  cut  off,  or  bored  into,  or  reduced  with  the  slitting  saw, 
or  bored  up  with  the  fuze  auger  as  occasion  may  require ; 
but  it  must  be  observed  that  if  the  4-inch  frizes  are  cut 
into  with  a  slitting  saw  very  deeply,  the  lower  part  of 
the  fuze  is  liable  to  be  broken  off  by  the  concussion  of  the 
charge;  the  composition  may  then  be  disturbed,  and, 
confleqoently,  premature  explosion  may  take  place. 

The  3-inch  fuzes,  fi^.  25,  are  driven  with  mealed 
lifiwder ;  their  time  of  ouming  is  seven  seconds  and  a 
ualf ;  they  are  not  to  be  cut  o^  but  may  be  bored  into, 
or  down,  from  the  top,  when  to  be  used  for  distances 
under  1900  yards.  The  li  inch,  or  short-range  fuze  of 
.35  of  an  inch  of  fuze  composition,  fig.  26,  is,  with  the 
priming,  intended  to  bum  a  short  two  seconds. 

Metal  screw  frizes  possess  this  great  advantage,  that 
they  do  not  protrude  so  much  as  common  fuzes  above 
the  muifice  of  the  shell,  and,  being  firmly  screwed  into 
it,  they  are  not  so  liable  to  be  broken  or  knocked  out, 
either  in  the  gun  or  on  striking  and  passing  through  a 
khip'g  ride. 

279.  To  ascertain  the  comparative  capability  of  shells 
Uving  metallic  screw  frizes,  with  metallic  cap,  to  resist 
the  explosion  of  a  contiguous  shell,  nine  shells  so  fitted 
^tt^  placed  in  a  pile,  and  one  of  those  most  covered  by 
the  others  exploded.  None  of  the  fuzes  of  the  other 
tight  sheik  were  ignited  by  the  explosion,  as  undoubtedly 
would  be  the  case  of  shells  having  common  wooden  fuzes 
v'itli  canvas  caps. 
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From  the  aboye  experiment  it  waa  concluded,  that 
Bhells  fitted  with  metallic  fuzes  would  be  proof  in  all 
cases  against  the  explosion  of  a  contiguous  shell ;  but  it 
appears  by  subsequent  experiments,  that  this  is  not  an 
invariable  fact.  It  is  now  known  that  any  loaded  shell 
at  rest,  when  struck  by  a  solid  shot,  fired  with  even  a 
moderate  charge,  from  a  sea-service  gun,  will  be  ex- 
ploded, if  not  with  as  much  violence  as  when  burst  by 
its  own  fuze,  yet  with  force  sufficient  to  scatter  in  every 
direction,  and  to  considerable  distances,  any  other  sheik 
that  may  be  placed  together. 

Sixteen  shells  were  piled  on  the  top  of  each  other,  on 
the  mud,  about  40  yards  from  the  "  Excellent,"  and  fired 
at  with  a  solid  shot  from  a  32-pounder  gun  of  56  cwt., 
charge  6  lbs. ;  the  result  was,  that  the  shot,  on  striking 
the  shell,  broke  it,  exploded  the  powder  it  contained,  and 
scattered  the  other  shells  in  every  direction.  Nine  were 
driven  into  the  sea,  the  rest  into  the  mud,  and  coujd  not 
be  found.  It  was  "  thougJu^^  but  this  is  not  certain,  that 
only  the  shell  that  had  been  struck  exploded.  This 
experiment  was  repeated  with  the  like  result. 

"It  follows,"  states  the  Report  on  this  experiment^  "that 
a  shot  will  explode  a  shell  on  striking  it ;  and  although 
with  less  force  than  in  the  ordinary  manner,  yet  suf- 
ficiently so  to  render  such  an  explosion  disastrous ;  con- 
sequently great  care  should  be  taken  in  action  to  expose 
shells  as  little  as  possible." 

280.  To  accoimt  for  the  explosion  of  a  shell  on  being 
struck  by  a  shot,  it  has  been  surmised,  that  the  shot  first 
breaks  the  shell,  and  in  doing  so,  elicits  a  spark  which 
fires  the  bursting  charge  contained  in  it. 

There  is  reason  to  doubt  this.  The  powder  which  the 
shell  contained,  exploded,  according  to  this  supposition, 
when  in  a  state  of  dispersion ;  it  could  not  therefore  have 
strength  sufficient  to  scatter  the  other  shells  in  every 
direction,  so  far  and  so  forcibly  as  in  the  experiments  by 
which  that  eflFect  was  produced.  The  only  rational  way 
of  accounting  for  this  fact  is,  that  the  powder  contained 
in  the  shell  was  ignited  contemporaneously  with,  or  at 
least  instantaneously  after  the  breaking  of  the  shell  by 
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the  blow ;  and  this  coidd  only  be  by  the  powder  in  the 
shell  having  been  exploded  by  the  percussion.  This 
will  also  account  for  the  detonation  being  less  than  usual, 
while  the  force  of  the  explosion  was  still  so  great  as  to 
produce  the  above-mentioned  effects. 

281.  The  direct  and  secondary  effects  produced  by 
firing  a  soUd  shot  into  a  pile  or  mass  of  shells,  were  first 
exhibited  in  Holland  by  the  following  experiments,  to 
ascertain  whether  the  effects  that  might  be  produced  in 
a  ship  in  action,  by  a  shot  striking  a  rank  or  pile  of 
shells,  were  as  destructive  and  serious  as  the  author  of  the 
Naval  Gunnery  had  stated  in  Art.  252  in  the  third 
edition  of  this  work. 

For  this  a  pile  of  430  shells  in  their  boxes,  ranged 
three  deep,  was  fired  at  with  sohd  shot  at  a  considerable 
distance.  At  every  round  that  hit,  3  or  4  of  the  shells 
were  broken,  and  their  contents  exploded,  without  the 
usual  "  report,"  but  with  sufficient  violence  to  derange 
the  whole  mass,  and  to  set  fire  to  the  fuze  of  a  shell 
which  had  not  been  struck :  by  which  contre^oup,  the 
shell  exploded  with  its  fiill  force ! 

282.  These  results  being  far  more  formidable  and 
alarmmg,  than  those  obtained  from  the  previous  experi- 
ments (Art.  279),  by  which  the  explosion  of  a  shell  on 
being  struck  by  a  shot  was  fully  proved,*  the  author 
deemed  it  his  duty  to  communicate  to  the  first  Lord  of  the 
Admiralty  this  confirmation  of  the  apprehensions  which 
he  had  long  entertained  of  the  extreme  danger  of  stow- 
ing ranks  and  multiplicities  of  live  shells  on  the  fighting 
decks  of  ships  in  action ;  and  he  strongly  recommended 
that  a  course  of  experiments,  similar  to  those  made  in 
Holland  in  1852,  should  be  undertaken  at  Portsmouth,  to 
try  whether  it  is  safe  and  prudent  to  leave  in  force,  the 
regulation  which  prescribes,  that  all  ships  on  going  into 
close  and  the  closest  action,  should  have  two  shells  (in- 
creased to  five  by  a  late  regulation.  Art.  275,  Note)  per 
gun  of  every  nature  and  description,  placed,  ready  for 

*  It  was  thcmght  at  the  time  that  this  explosion  produced  the  secondary 
effect  of  exnloding  a  shell  which  had  not  heen  struck  directly ;  hut  the  explo- 
sion of  the  latter  shell  was  caused  by  the  ignition  of  its  own  fuze. 

T    2 
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use,  on  their  fighting  decks.  This  was  accordingly  done. 
The  author  did  not  attend  the  experiments,  but  the  fol- 
lowing are  the  results  as  communicated  to  him  by  several 
naval  and  military  officers  his  friends,  who  were  present ; 
and  for  the  accuracy  of  which  he  can  vouch. 

A  mass  consisting  of  sixteen  32-poimder  6-inch  shells, 
in  their  boxes  (Fig,  22),  some  fitted  with  3-inch,  others 
with  short  range  metal  fuzes  (Figs.  25,  26),  were  piled 
in  three  tiers,  one  above  another,  but  only  one  tier  deep 
(so  that  no  more  than  one  shell  could  be  struck  by  the 
same  shot)  :  the  mass  was  then  fired  at  with  a  solid  shot 
from  a  32-poimder  gun  of  66  cwt.,  with  a  charge  of  10  lbs., 
at  about  60  or  70  yards  distance.  The  shell  struck  was 
broken  to  pieces,  the  powder  it  contained  exploded  as 
in  the  preceding  experiments,  without  much  detonation, 
but  with  force  sufficient  to  demoHsh  or  injure  many  of 
the  adjoining  boxes,  to  break  the  strappings  by  which 
the  shells  were  fixed  to  their  wooden  bottoms,  and  to 
scatter  the  shells  in  various  directions  to  difi^erent  dis- 
tances. These  were  the  immediate  and  direct  effects. 
The  secondary  effects  were,  that  the  fuzes  of  two  shells 
which  had  not  been  struck  were  ignited,  though 
capped,  by  the  explosion  of  the  shell  which  had  been 
hit,  and  Doth  burst  with  fiill  force  !  A  large  splinter 
passed  over  the  ship  from  which  the  gun  was  fired,  60 
yards  distant  from  the  mud  bank  on  which  the  shells 
were  piled,  and  fell  within  the  dockyard.  Thus  the 
blow  of  one  shot  caused,  directly  and  indirectly,  the 
explosion  of  three  shells !  The  experiment  was  repeated 
with  the  same  results  upon  the  pile  ;  the  secondary 
eft'ect  was  the  explosion  of  one  shell  by  the  ignition  of 
its  frize. 

To  try  whether  8-inch  shells  or  hollow  shot  are  as 
liable  to  be  broken  by  the  blow  of  a  solid  32-pounder 
shot  as  the  6-inch  (32-pounder)  shells  in  the  previous 
experiment,  a  number  of  8-inch  empty  hollow  shot 
(unloaded  shells),  in  boxes,  were  pilea  in  three  tiers, 
and  fired  at  with  a  solid  shot  from  a  32-pounder  gun  of 
56  cwt.  with  a  charge  of  10  lbs.  Two  of  the  hollow 
shot  were  broken  into  pieces,  some  of  the  splinters  were 
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are  now  fitted  with  metal  screw  fuzes,  whose  lengths  are 
4  inches,  3  inches,  and  11  inch  (see  Figs,  24,  25,  26, 
p,  271),  and  these  are  protected  by  metallic  caps. 

Exclusive  of  the  advantage  of  these  metallic  fuzes,  on 
the  ground  of  safety  and  that  they  suffer  no  deterioration 
from  long  custody  on  board  of  ship,  shells  fitted  with 
them  burst  with  greater  violence  than  those  which  have 
wooden  fuzes.  The  diameter  of  the  fuze  hole  for  the 
former  being  only  .9  inch,  whilst  for  the  other  it  is  1.2 
inch,  the  larger  tap  permits  the  escape  of  the  charge  in 
Mome  degree ;  and  tliiis,  either  the  shell  is  not  broken  or 
it  bursts  with  comparatively  little  effect.  An  8-inch 
shell  with  a  wooden  fnze  requires  a  charge  of  22  oz.  of 
])owder  to  burst  it,  but  a  shell  with  a  metal  fiize  bursts 
with  ^  charge  of  16  oz. ;  a  6-inch  shell  with  a  wooden 
faze  requires  14  oz.  of  bursting  powder,  whilst  a  metal 
fuze  shell  of  the  same  nature  requires  only  5  oz.  A 
shell  with  a  metal  fuze  is  therefore  a  much  more  power- 
ful mine  when  it  explodes  on  being  fired  into  an  enemy's 
^hij>  tlian  a  wood-fuzed  shell  of  the  same  nature.  On  all 
thene  accounts,  therefore,  wood  fuzes  have  been  abolished 
in  the  naval  service. 

274.  To  avoid  danger  in  supplying  guns  with  shells, 
the  latter  should  be  brought  up  in  their  boxes,  the  fasten- 


WUIst  the  ganner  and  hi«  mate  were  so  employed,  the  fuze  of  one  of  the 
«^ '  U«  took  fire,  the  shell  exploded,  and  set  off  all  the  rest  in  quick  succession ! 
1  !je  ship  was  instantly  in  flames,  in  the  main  rigging  and  mizen  top,  in  the 
o<k-|>4t^  in  the  tiers,  in  several  places  ahout  the  main  deck  ;  the  whole  of  the 
;«iup  aivl  aAer  part  of  tlie  quarter-deck  were  hlown  to  pieces,  all  the  booms 
»9tf«'>«il,  and  eight  main-deck  beams  broken.  Captain  Miller,  the  gunner 
hsjd  hi»  iuale,and  32  men  were  killed ;  42  men  were  wounded  ;  9  men  jumped 
« f  rrhuttnl  and  were  drowned.  The  ship  was  reduced  to  a  perfect  wreck,  and 
'jLAhittX  Hot  the  great  exertions  of  the  surviving  officers  and  crew  saved  her 
fruiA  UA»1  dettmction. 

.^brlla  6tt«d  with  metallic  fuzes  are  uot  liable  to  such  a  deflagration  as  this ; 
trc  It  AfipCATS  (Chmrpentier,  '  EsMi  tur  VArtiUerie  de  not  Navirea  fie  Querrf^* 
p  167)  that  the  French,  notwithstanding  the  fragility  of  wooden  fuzes,  their 
taUlttj  to  break  in  the  gun,  the  perishable  nature  of  wood,  the  chemical 
of  the  composition,  and  Uie  difficulty  of  preserving  them  from  humidity 
1  a  shipi,  prefer  wood  to  metallic  fuzes ;  their  argument  being  that 
cooductors  of  heat,  which  wood  is  not,  and  are  raised  to  such  a  tern- 
by  the  inflammation  of  the  charge,  and  the  i<^ition  of  the  priming  and 
o<  th«  fuze,  as  to  set  fire  to  the  {wwder  with  which  the  fuze  is  in  con- 
bcfufv  the  shell  arrives  at  its  destination. 
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Fig.  22. 


Fig.  23. 


Aft 


S'0r* 


< e.XS.in:  —^ 


But  such  is  the  difficulty  of  finding  stowage  for  the 
large  equipment  of  shells  in  boxes  of  the  above  dimen- 
sions that  it  is  proposed  to  substitute  for  the  boxes  a 
wooden  fuze  cover,  as  represented  at  AB  in  Fig.  23. 
For  the  purpose  of  carrying  or  suspending  the  shell,  the 
cover  Ad  is  attached  by  a  rope  to  the  wooden  bottom 
CD  ;  and  between  these  plates  the  shell  is  confined,  but 
so  that  it  may  be  easily  detached  from  them  when  it  is 
to  be  introduced  in  the  gun.  The  height  for  stowage 
would  be  thus  reduced  from  8.8  inches,  which  is  that  of 
the  box,  to  7.6  inches ;  and  the  breadth  from  8.2  inches 
to  6.25  inches.  The  French,  experiencing  the  like  want 
of  room,  propose  to  suppress  the  box*  and  to  trice  the 
shells  to  the  beams. 

273.  Wood  fuzes  having  been  found  perishable,  or  to 
deteriorate  by  damp  or  heat  in  the  vicissitudes  of  naval 
service,  and  more  liable  to  be  accidentally  ignited  than 
metal  fuzes,^  all  sea-service  shells,  before  they  are  shipped, 


•  See  French  system  of  Stowage,  Sect.  V.  Part  FV. 

^  The  following  awful  catastrophe  occurred  on  board  H.M.  S.  the 
**  Theseus  "  in  1799,  from  the  explosion  of  French  shells,  fitted,  as  shells  are 
in  that  service,  with  wooden  fuzes : — 

Captain  Miller,  when  in  command  of  the  "Theseus,"  having  a  great 
desire  to  try  the  use'  of  shells  ^red  from  ships ;  and  having  obtained  se- 
venty d6-pounder  and  24-pounder  shells  from  a  French  store-ship  which 
had  been  captured,  directed  the  gunner  of  the  ship  to  stow  them  in  a  secore 
place ;  and  some  time  afterwards,  to  examine  and  see  that  the  shells  were  fit 
for  use.    For  this  purpose  the  shells  were  brought  up  and  placed  on  the 

quarter  deck. 

Whilst 
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are  now  fitted  with  metal  screw  fuzes,  whose  lengths  are 
4  inchesy  3  inches,  and  11  inch  (see  Figs.  24,  25,  26, 
p.  271),  and  these  are  protected  hy  metallic  caps* 

Exclusive  of  the  advantage  of  these  metallic  fuzes,  on 
the  ground  of  safety  and  that  they  suffer  no  deterioration 
from  long  custody  on  board  of  ship,  shells  fitted  with 
them  burst  with  greater  violence  than  those  which  have 
wooden  fuzes.  The  diameter  of  the  fuze  hole  for  the 
former  being  only  .9  inch,  whilst  for  the  other  it  is  1.2 
inch,  the  larger  tap  permits  the  escape  of  the  charge  in 
«ome  degree ;  and  thus,  either  the  shell  is  not  broken  or 
it  bursts  with  comparatively  little  effect.  An  8-inch 
shell  with  a  wooden  fiize  requires  a  charge  of  22  oz.  of 
{towder  to  burst  it,  but  a  shell  with  a  metal  fuze  bursts 
with  a  charge  of  16  oz. ;  a  6-inch  shell  with  a  wooden 
fuze  requires  14  oz.  of  bursting  powder,  whilst  a  metal 
fuze  shell  of  the  same  natiure  requires  only  5  oz.  A 
shell  with  a  metal  fuze  is  therefore  a  much  more  power- 
ful mine  when  it  explodes  on  being  fired  into  an  enemy's 
slu'p  than  a  wood-fuzed  shell  of  the  same  nature.  On  all 
tliese  accounts,  therefore,  wood  fuzes  have  been  abolished 
in  the  naval  service. 

274,  To  avoid  danger  in  supplying  guns  with  shells, 
the  latter  should  be  brought  up  in  their  boxes,  the  fasten* 


Wbibi  the  ^nner  and  his  mate  were  so  employed,  the  fuze  of  one  of  the 
•Mis  took  fire,  the  shell  exploded,  and  set  off  all  the  rest  in  quick  succession ! 
T  r*e  ihip  was  instantly  in  flames,  in  the  main  rigging  and  mizen  top,  in  the 
ei<k-|iiC  in  the  tiers,  in  several  places  ahout  the  main  deck  ;  the  whole  of  the 
;«^  sad  aDer  part  of  the  quarter-deck  were  hlown  to  pieces,  all  the  booms 
Wtioied,  and  eight  main-deck  heams  broken.  Captain  Miller,  the  gimner 
uA  bis  mate,  and  3*i  men  were  killeil ;  42  men  were  wounded ;  9  men  jumped 
<  ffboanl  an<!  were  drowned.  The  ship  was  reduced  to  a  perfect  wreck,  and 
bodunx  Hat  the  great  exertions  of  the  surviving  officers  and  crew  saved  her 
ffuoi  total  destruction. 

Shrlls  fitted  with  metallic  fuzes  are  not  liable  to  such  a  deflagration  as  this ; 
?<t  h  an«ars  (Ch&rpentier,  '  Estai  mr  VAriiUerie  de  no»  Navirea  de  Ouerrt* 
f  1<»7)  ttet  the  French,  notwithstanding  the  fmgility  of  wooden  fuzes,  their 
ulsUty  lo  break  in  the  gun,  the  perishable  nature  of  wood,  the  chemical 
•ciK«  of  the  oompoaition,  and  the  difficulty  of  preserving  them  from  humidity 
<a  board  a  ship,  prefer  wood  to  metallic  fuzes ;  their  argument  being  that 
Une  an  ooodnctora  of  heat,  which  wood  is  not,  and  are  raised  to  such  a  tem- 
iBitere  by  the  inflammation  of  the  charge,  and  the  i$i^ition  of  the  priming  and 
cv«te8li  of  the  faze,  as  to  set  fire  to  the  i^owder  with  which  the  fuze  is  in  oon- 
teft,  bsiuve  the  shell  arrives  at  its  dcstinatign. 
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287.  The  figures  28,  29,  30,  below,  show  the  method 
of  stowing  filled  BheUs,  two  for  each  gan,  on  the  lower, 
middle,  and  upper  decks  of  the  Royal  Albert. 
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Fig.  28  is  half  of  the  athwart-ship  section,  showing 
half  the  beam  from  the  middle  line  oi  the  ship  ;  the  live 
shells  there  represented  being  two  for  each  gun  on  that 
side.  The  like  supply  of  shells  for  the  guns  on  the 
other  aide  being  io  UKe  manner  placed  on  shelves  behind 
the  other  half  of  the  beam. 

Fig.  29  is  a  transverse  section  of  the  beam,  the  shell 
being  placed  behind  it. 

Fig.  30  represents  on  a  smaller  scale  an  entire  beam 
with  four  shells  behind  it,  from  which  it  is  plain  that 
there  are  as  many  ranks  of  shells,  consisting  of  four  in 
each  rank,  as  there  are  guns  on  a  side,  all  exposed  to  be 
.truck  by  broadside  fire  from  an  antagonist  stip. 


V  .yjv^^i 


I 


Fig.  31. 
HATCHWAY, 


Shelf  f§r  Sheas 


In  addition  to  this  supply  of  shells,  the  fore  and  main 
hatchways  are  fitted  with  shelves  inside,  by,  and  above 
the  combingH^  ^^^  which  twenty-four  shells  in  their  boxes 
are  placed.  The  main  hatchway,  containing  the  shells 
for  the  aftermost  guns ;  the  fore  hatchway,  those  for  the 
foremoBt  quarters ;  the  shells  being,  it  is  said,  somewhat 
pititected  from  shots  coming  in  a-oeam,  by  the  sides  of 
tlie  hatchway,  and  from  raking  shot,  either  before*  or 
abaft,  by  the  beams  between  which  the  hatchways  are 
placed.     In  the  directions  for  thus  filling  the  hatchways 
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it  is. enjoined  that  the  boxes  should  be  placed  as  low  as 
possible,  the  better  to  protect  the  shells ;  but  it  is  found 
that  this  alone  is  not  sufiBcient  to  protect  the  tops  of  the 
shells,  at  least  6  inches  of  the  boxes  being  exposed. 

288.  In  a  recent  regulation  drawn  up  by  Admiral 
Chads,  and  adopted  by  a  General  Order,  the  comple- 
ment of  shells  on  the  fighting  decks,  on  going  into 
action,  is  increased  from  4  to  5  per  gun;  so  that  in 
a  ship's  battery  of  15  guns  on  each  side,  there  will  be 
75  shells. 

289.  When  the  action  commences,  the  shells,  triced 
to,  or  placed  behind,  the  beams,  are  used  first ;  then  the 
shells  in  the  hatchways ;  and,  in  proportion  as  they  are 
expended,  supplies  must  be  brought  up  in  quick  succes- 
sion, to  enable  the  battery  to  keep  up  quick  shell  firing  ; 
for  if  this  be  interrupted,  from  want  of  shells,  the  guns 
must  be  loaded  with  shot,  which  requiring  an  alteration 
in  the  elevation  used  in  firing  shells,  and  a  different 
charge  of  powder,  would  be  extremely  disadvantageous. 
The  supplies  of  shells  brought  up  from  the  shell  room, 
during  the  action  will  neither  be  triced  up  to,  nor  be 
placed  on  the  shelves  behind  the  beams ;  but  will  be 
placed  on  the  deck,  behind  each  gun.  This  circulation 
of  the  shells,  and  manner  of  placing  them,  is  a  new  con- 
dition of  the  case,  in  which  it  is  impossible  to  compute, 
by  the  doctrine  of  chances,  how  many  may  be  strucK  by 
shot,  but  every  shell  put  into  the  guns  will  have  to 
undergo  that  ordeal ;  and  it  appears  to  be  impossible  that 
they  should  all  escape.  The  complements  placed  on  the 
decks  are  so  large,  that  they  cannot  be  dispersed  and 
isolated  :  some  paust  be  grouped  together.  Those  in  the 
hatchways  are  in  mass ;  those  behind  the  beams  in  ranks : 
and  it  is  vain  to  suppose  that  either  a  "  carling,"  or  a 
"  combine,"  or  a  beam,  can  protect  the  shells  from  the 
impact  of  solid  shot,  capable  of  perforating  any  beams, 
or  of  penetrating  from  22  to  48  inches  into  sound  oak. 
(Art.  158.)  The  expedient  of  stowing  twenty-four  live 
shells  in  the  fore  and  main  hatchways,  is,  in  fact,  to 
establish  two  expense  shell-rooms  on  every  fighting  deck ! 
Surely  that  is  a  desperate  measure.    And  is  not  the  con- 
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traction  of  such  an  important  thoroughfare  extremely 
objectionable?  It  was  an  invariable  rule  of  the  ser- 
vice, and  for  very  sufficient  reasons,  to  batten  down 
the  hatchways  before  going  into  action,  leaving  only 
the  scuttles,  through  which  ammimition  was  handed  up. 
The  question  tried  and  solved  by  these  experiments  is 
one  of  fact,  and  not  of  chance.  It  is  no  doubt  possible, 
but  very  improbable,  that  in  a  ship  in  action,  or  a  target 
hulk,  having  on  her  fighting  decks  the  regulated  number 
of  Uve  shells,  &c.,  no  shell  may  be  hit,  and  consequently 
DO  explosion  of  this  description  take  place ;  but  it  does 
not  follow  that  ther»  is  no  danger  of  such  a  catastrophe  : 
one  ship  in  a  fleet  might  escape  the  danger,  whilst 
another  mi^ht  have  twenty  of  her  shells  struck,  and 
exploded.  The  author  founds  his  conviction  upon  no 
tlieory,  but  upon  well  estabUshed  facts  :  he  thinks  he  will 
lie  considered,  from  this,  and  his  other  practical  works, 
to  be  a  practical  man ;  or,  if  a  theorist,  that  it  is  on  * 
matters  of  exact  science,  that  admit  of  no  mistake.  Those 
are  theorists  who  would  disregard  the  facts  of  the  case, 
and  stake  the  results  upon  the  most  uncertain  of  all 
tlieones — the  doctrine  of  chanCes. 

290.  The  preceding  experiments  are  sufficient  to 
account  for  tne  frequent  explosions  of  grenades  col- 
lectwl  in  the  tops  of  French  vessels  in  action,  to  throw 
down  upon  the  decks  of  their  enemy's  ship  : — "  In  the 
action  with  the  *Hoche*  and  her  consorts  (1798)  a 
tthot  fn>m  the  *Foudroyant'  struck  the  *Bellone*s* 
mizen-top,  and  ignited  some  hand-grenades  which  had 
\te^n  placed  there  for  use  against  the  enemy ;  these  set 
fire  to  her  rigging  and  sails,  and,  but  for  the  prompt 
exertions  of  the  crew,  would  have  burnt  the  snip." — 
JamtHS  Navcd  History^  vol.  ii.  p.  130. 

291.  When  the  shell  system  was  first  introduced  in 
lite  French  navy,  and  imitated  in  that  of  Great  Britain, 
it  was  asserted  there,  and  believed  here,  that  loaded 
•bells  were  liable  to  no  such  accidents  as  those  demon- 
i4nt«f<l  in  the  preceding  experiments;  for  that  gun- 
powd«*r  contained  in  iron  shells,  globes  defer^  must,  it  was 
naid,  be  less  dangerous  than  powder  enveloped  in  bags  of 
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no  danger  was  to  be  apprehended  from 
il  ignition  of  a  faze  well  luted,  the  shell  to 
attached  heing,  moreover,  shut  up  in  its 
posited  in  the  sheU-rdom;  and  that  hun- 
jlls  might  be  placed  there  with  far  less 
as  many  barrels  of  gunpowder,  which  we 
id  to  place  in  ships'  magazines.^ 
since  been  abundantly  proved,  that  these 
I  assumptions — for  such  they  are,  never 
verified  by  actual  experiment — are  utterly 
)r  powder  contained  in  an  iron  shell  placed 
k  of  a  ship  in  action;  is  by  no  means  so 
ridge.  In  the  one  case  the  blow  of  a  shot 
;  contents  of  the  shell  with  great  force; 
;he  other,  it  only  breaks  the  cartridge  and 
powder.  It  appears,  too,  that  fuzes,  how- 
ipped  and  luted,  may  be  ignited  by  the 
a  contiguous  shell  when  struck  by  a  shot, 
therefore,  have  thought  that  strict  atten- 
io  have  been  paid  to  the  regulations,  en- 
:  French  navy,  and  likewise  in  ours,  viz. : 
aould  be  stowed  away  in  the  shell-roopi,  as 
are  shipped,  and  there  remain  untouched 
id  to  be  put  into  the  gun :  that  no  shells 
any  account  be  placed  anywhere  else,  and 
ing  should  be  confined  to  shell-guns  (Art. 
:he  reverse  has  been  done.  Vast  numbers 
,  increased  by  a  late  regulation  from  4  to 
are  accumulated  on  the  fighting  decks  of 
5n.  Shell-firing,  at  first  the  exception,  is 
le  in  the  British  na'fy ;  and  in  all  other 
precautions  deemed  indispensable,  before 
"s  were  known,  are  now  either  relaxed  or 
lotwithstanding  the  proofs  which  have  been 
lose  dangers  exist. 

enrerm^  dans  des  globes  de  fer,  sera  ^videBuoBnt  moini 
leiiB  que  celle  qu'on  emploie  dans  des  builB  de  bois  oa  dea 
;e." — Paiihans,  p.  84. 

qaelque  centainea  deborobes  kbord,  bien  luUes  et  encaiM^ 
MTont  infinimenl  nMnna  daagKeusee  que  les  cenUiDeH  de 
uxqueU  oa  est  habitu^." — Paixhutt,  p.  86. 
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292.  The  moral  effect  produced  upon  the  crew  of  a 
ship  in  action,  by  the  unexpected  explosion  of  one  of 
her  own  shells,  would  naturally  be  far  greater  than  that 
occasioned  by  the  explosion  of  an  enemy's  shell ;  a  con- 
tingency which  the  crew  must  be  prepared  to  expect. 
It  nas  been  well  said  by  a  gallant  naval  officer,  that 
the  panic  occasioned  by  the  explosion  of  one  of  her 
o^n  shells  on  the  fighting-deck  of  a  ship  in  action, 
would  be  greater  than  that  produced  by  the  bursting  of 
one  of  her  guns,  and  what  that  is,  we  know  by  the  effects 
produced  by  the  bursting  of  a  gun  on  board  the  "  Re- 
doubtable ^  at  Trafalgar  ;  the  "  Isis  "  at  Copenhagen ; 
the  •* Caesar"  on  the  1st  of  Jime,  1794  ;  the  "  Ambus- 
cade "  in  action  with  the  "  Bayonnaise ;"  the  "  Princess 
Royal  "  at  Toulon  ;  the  French  gunnery-ship  "  TUra- 
nie  "  in  exercise  in  1852,  &c.  &c.  The  effects  upon  the 
material  of  a  ship  produced  by  the  bursting  of  a  shell  are 
Khown  in  the  case  of  the  "  Medea "  (Art  274),  and 
the  experiments  mentioned  in  Arts.  279,  282. 

293.  The  worst  enemy  to  be  dreaded  in  naval 
action  is  internal  explosions ;  panic  is  the  invariable 
accompaniment  of  them.  The  great  object  sought  to  be 
attained  in  all  the  improvements  in  the  material  and 
••ervice  of  naval  artillery,  has  ever  been  the  prevention 
of  accidental  explosions  of  powder  in  ships  during  action, 
and  security  against  fire.  For  this  the  nannel  cartridge 
was  introduced,  in  order  to  avoid  the  danger  of  pieces  of 
a  paper  cartridge,  lurking  in  the  gun,  or  flickering  about 
like  touch-paper  between  decks,  being  brought  in  by 
the  wind  after  the  g^  is  fired,  or  by  indraughts  of  air 
through  the  ports.  For  this,  also,  was  introduced  the 
qaill-tube,  in  order  to  get  rid  of  the  priming  of  loose 
powder;  and  the  lock  to  banish  the  lighted  match. 
lu  former  times  no  ship  was  allowed  to  fire  a  salute,  far 
le«  to  go  into  action,  until  all  the  fires  had  been  ex- 
tinfrnished. 

By  a  wise  and  resolute  disuse  of  hand-grenades 
in  tlie  tops ;  the  avoidance  of  all  firing  from  aloft 
among  the  sails ;  by  careful  in8])ection  on  the  'part  of 
the  officers ;  and,  in  general,  a  wholesome  dread  of  all 
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incendiary  projectiles  frpm  which  the  French  suffered 
so  severely  during  the  late  war,  our  ships  have  been 
more  free  from  accidental  fires,  than  those  of  any 
other  nation,  and  there  is  no  instance  on  record  of  an 
English  ship  of  war  blowing  up  in  action,  during  that 
protracted  period. 

294.  But  now  receptacles  (shells)  containing  gun- 
powder, infinitely  more  dangerous  than  cartridge-cases, 
and  these,  to  boot,  are  accumulated  on  the  fighting- 
decks  of  ships ;  and,  with  respect  to  fire,  actions  will 
now  be  carried  on  in  the  midst  of  heat  and  smoke  min- 
gled with  sparks,  in  steam-propelled  ships,  particularly 
on  the  upper  decks ;  and  this,  with  every  respect  and 
value  for  the  introduction  of  that  ^ant  power  so  suc- 
cessfully applied  to  the  propulsion  of  ships  of  war,  adds 
unqtiestiona^ly  a  new  element  of  danger  arising  from 
fire,  which  demands  more  than  ever  the  utmost  precau- 
tion to  expose  as  little  as  possible  any  explosive  or 
ignitable  bodies  upon  which  it  might  act.  From  this, 
together  with  other  dangers  and  contingencies  relat- 
ing to  their  machinery,  it  has  been  truly  said,  "  that 
steam-vessels,  compared  with  sailing  ships,  have  vastly 
more  vulnerable  or  vital  points  than  they,  and  far  more 
to  dread  from  fire." — Report  an  the  National  Defences  of 
the  United  States,  1852. 

295.  The  author  has  considered  attentively  the  nu- 
merous instances  which  are  to  be  found  in  naval  history 
of  the  panic  which  is  invariably  created  by  any  unex- 
pected catastrophe  of  the  description  above  alluded  to. 
Suppose  a  ship  having  vast  numbers  of  live  shells  on 
her  decks  to  take  fire,  either  in  action  or  not ;  what  is  to 
be  done  ?  The  magazine  may  be  flooded,  and  the 
powder  immediatelv  rendered  innocuous ;  but  the  shells, 
whether  in  the  shell-rooms  or  on  the  decks,  are  imper- 
vious to  water.-  Those  in  the  shell-room  cannot  be  got 
at,  or  at  least  got  out  in  a  hurry ;  those  on  its  decks 
should  be  immediately  thrown  overboard  ;  but  all  this 
can  scarcely  be  expected  of  a  crew  in  a  state  of  panic. 
In  the  case  of  the  "  Ajax,"  even  without  the  pre- 
sence of  t^ese  terrible  agents,  on  the  alarm  of  the  ship 
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on  fire  being  given,  380  men  jumped  overboard,  and 
250  of  the  crew  perished.  {James's  Naval  History, 
vol.  iv.  p.  301.) 

296.  There  can  be  no  doubt,  that  if  a  solid  shot  were 
to  penetrate  into  a  shell-room  with  much  force,  and 
strike  a  row  of  shells,  as  in  the  Dutch  experiment  men- 
tioned in  Art  281,  and  in  those  of  1853,  there  would  be 
an  end  of  that  ship.  Is  it  quite  certain  that  the  shell- 
rooms  of  ships  in  general  are  sufficiently  below  the 
water-line  to  be  perfectly  secure  against  such  accidents  ? 
Their  crowns  should  be,  at  least,  six  feet  below  the  load 
water-line  ("Excellent"  experiments.  No.  10,  pp.  22, 
23).  Are  they  so  in  all  cases?  It  appears  from  the 
table  given  in  Art.  271  that,  excepting  in  first  and 
aecond-rate  ships,  the  crowns  of  shell-rooms  are  not  so 
much  as  6  feet  below  the  load  water-line,  and  still  less 
are  they  below  light  water-line  :  in  all  smaller  vessels, 
down  to  the  lowest  class,  the  shell-rooms  are  less  and 
IcfflB  safe.  It  must  be  remarked,  likewise,  that  when  a 
ship  in  action  heels  off  from  her  enemy,  as  when  fight- 
ing: her  weather-guns,  she  exposes  much  of  her  side 
between  the  actual  and  general  water-line ;  also  when 
•he  heelB  towards  her  enemy,  her  deck  may  be  pene- 
trated by  shot ;  and  again,  when  engaged  at  a  consider- 
able diistance,  a  shell,  fired  at  a  high  elevation,  mav 
descend  upon  her  deck.  The  author  saw  a  shell  fall 
apon  the  deck  of  "  L*Aigle,"  British  frigate,  when  in 
action  in  the  Scheldt  in  1809 ;  it  penetrated  into  her 
bread-room  and  there  exploded  within  a  mass  of  bread 
in  bulk.  Had  the  bread-room  been  a  shell-room  there 
wonld  have  been  an  end  of  her. 

297.  Nor  can  the  crowns  of  shell-rooms  or  maga- 
zintM  be  lowered  in  steam-propelled  ships  in  particular ; 
far  «o  much  space  is  occupied  by  the  engine  (the  great 
object  being  to  keep  this  entirely  below  the  water-line), 
that  it  is  not  possible  to  stow  the  large  complement  of 
shellfi,  under  a  less  height.  In  order,  therefore,  to  pro- 
vide sufficient  space  for  the  stowage  of  shells,  their 
rooms  must  be  made  proportionallv  longer.  Hence, 
the   Deceasity  of  making  ships  of  greater  length  is 
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mainly  attributable  to  the  vast  capacity  required  for 
the  stowage  of  shells,  each  of  which  being  placed  in  a 
rectangular  box,  absorbs  a  very  large  portion  of  the 
interior  of  the  ship.  Powder,  packed  in  hexagonal  cases, 
is  stowed  compactly  and  with  no  loss  of  space. 

298.  It  was  first  enjoined  peremptorily,  by  regula- 
tion, that  shells  should  always  be  stowed  as  far  as 
possible  from  the  sides  of  a  ship ;  but  live  shells  are 
now  stowed  in  increased  numbers,  on  the  fighting- 
decks  of  ships,  either  on  shelves  between  and  near  to 
both  sides  of  the  deck,  or  massed  on  the  side  opposite 
to  that  engaged/  So  that  in  the  first  case,  a  shot 
might  strike  and  explode  a  whole  rank  of  several  shells ; 
and,  in  the  latter  case,  strike  a  mass  of  shells  so  placed. 
These  regulations  cannot  be  all  right  or  rational.  The 
discrepancy  between  the  former  rule  (Art.  274)  and  the 
recent  regulations  is  most  alarming  as  to  the  future,  and 
the  author,  being  certain  that  the  original  precaution  was 
well  founded,  while  the  relaxation  is  perilous  in  this 
respect,  as  well  as  in  others,  strongly  urges  the  necessity 
of  a  return  to  the  first  method,  confirmed  as  its  advan- 
tages have  been,  by  the  results  of  experiments,  which 
concur  in  proving  the  danger  of  stowing  live  shells  any- 
where but  in  rooms  appropriated  for  their  reception. 

299.  The  French,  as  well  as  ourselves,  have  long 
been  experimenting  on  percussion  fazes,  and  appear, 
from  what  is  stated  by  M.  Charpentier  and  other 
authors,  to  have  brought  an  instrument  of  that  descrip- 
tion to  perfection  in  the  Billette  shell.^ 


•  See  N«w  General  Order,  June,  1854. 

^  "  Les  bouletii  creux  employes  sur  la  flotte  doivent  d^sormais  dtre  assu- 
jettis  au  m^canisme  percutant,  de  IMnvention  do  M.  le  capitaine  de  corvette 
fiillette.  Nous  avons  dit  les  raisons  que  ne  nous  permettent  pas  de  nous 
^tendre  sur  ces  projectiles,  d'invention  nouvelle,  raisons  que  le  lecteur  saisira 
ais^ment.*' — Kssai  sur  le  Materiel  de  VArtiUerie  de  nos  Nauires  de  Querre^ 
p.  164.  M.  Billette  had  previously  applied  the  fulminating  principle  to  the 
Ignition  of  the  fuzes  of  sea-service  grenades,  to  be  thrown  by  hand,  or  tossed 
by  braceUts  (a  sort  of  sling,  one  end  of  which  is  strapped  to  the  right  arm  of 
tlie  user)  from  the  tops  of  French  ships  on  the  decks  of  the  enemy^s  vessel ; 
and  all  French  shifw  of  war  are  now  largely  supplied  with  these  incendiaries, 
viz.,  ships  of  the  line  with  300,  and  frigates  with  250  and  170,  according  to 
their  classes. — CJiarpeidler,  p.  174. 
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Thus  it  appears  that  the  naval  forces  of  the  two 
great  maritime  Powers  are  both  provided  with  ap- 
palling weapons  of  mutoal  destruction,  and  were  pre- 
pared, if  unhappily  there  had  been  occasion,  to  use 
them^  d  entrance^  against  each  other's  ships,  in  a  bar- 
barous and  ignoble  strife,  in  which  it  seems  the  only 
question  is,  which  shall  be  burnt  first!  We  know 
the  dangers  of  the  shell  system,  and  it  is  our  duty  to 
provide  against  them.  The  French,  it  should  be  ob- 
served, experienced  very  numerous  terrific  proofs  of  the 
treacherous  and  suicidal  effects  of  incendiary  and  com- 
bustible projectiles  in  action  with  our  ships  and 
fleets  in  the  course  of  the  war  of  the  Revolution ;  a 
detailed  account  of  these  will  be  given  on  a  ftiture 
occasion.  It  is  sufficient  for  our  present  purpose  to 
utate,  that,  exclusive  of  numerous  comparatively  trifling 
explosions,  "Qui  s'est  trop  souvent  renouvele  dans  la 
longne  et  funeste  guerre  de  la  revolution,"*  four  or 
five  ships  of  the  line,  six  frigates  and  smaller  vessels, 
were  either  burnt,  blown-up,  or  so  terribly  damaged 
by  their  own  incendiary  and  combustible  weapons, 
as  to  be  incapable  of  further  resistance,  without  injuring 
rir  destroying  one  of  ours;  and  that  in  those  awfiu 
catastrophes  many  hundreds  of  Frenchmen  perished; 
wliilst  numbers  of  those  who  threw  themselves  into 
the  sea  to  escape  the  fury  of  a  more  relentless  element 
were  rescued  from  a  watery  grave  by  the  humanity 
and  intrepidity  of  British  seamen,*'  who  in  the  heat 
of  action,  at  great  risk  to  themselves,  and  with  some 
loss  in  killed  and  wounded,  succeeded  in  their  humane 
attempts. 

•  De  U  QimridrB,  Tol.  I.  p.  97. 

»  la  the  actioo  of  the  13th  July,  1795,  the  Alcide,  74,  set  fire  to  henelf 
vith  Ikfr  own  jotnuuleii.  Of  the  C15  men  on  board,  300  were  nved  by  the 
of  llie  Itritisb  shipe.  (Do  In  Qraviire,  vol.  1.  p.  97.  Jameses  Naval 
r.  vol.  L  p.  271.)  The  Achille,  at  Trafal«:ar,  set  herself  on  fire  in  the 
MUfker,  when  closely  en^i^^ed  with  the  Prinoe.  "As  soon  as  Captain 
^^rtadall  perceived  that  his  opponent  was  on  fire,  and  her  crew  jumping  over- 
Wnari,  he  sent  his  boats  to  the  rescue,  which,  toother  witli  those  of  the 
Swtftsnre,  Captain  Rutherford,  soon  after  aided  by  those  of  the  Pickle 
m  ^auocVy  aad  the  Entreprenante  cutter,  efiected  their  noble  and  generous  pur* 
|tfM.**-^afiiea's  Naval  Hbtory,  vol.  iv.  pp.  74-77. 

U 
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300.  We  feel  deeply  sensible  of  the  atrocious  character 
which  such  a  system  of  warfare  must  assume,  and  in 
which  we  may  be  involved ;  but  the  adoption  of  that 
system  by  us  will  cast  no  slur  upon  our  national  chap- 
racter,  for  self  •-defence  is  the  fii^  law  of  nature,  and 
the  first  duty  of  nations ;  and  we  are  provided  with 
abundant  means  to  try  the  shell  system  in  war,  if 
imhappily  it  shoidd  be  forced  upon  us.  But  are  we 
quite  prepared,  in  all  respects,  to  carry  out  the  inoen- 
diary  ^stem  Jn  equal  te^  with  th4  &t>m  whom  we 
have  to  a  n'eat  extent  already  imitated  it?  The 
French  naval  shells  contain  incendiary  bodies,'  which, 
when  ignited  by  the  bursting  of  the  shell,  are  scattered 
about  in  every  direction,  burn  with  far  greater  intensity 
than  la  roche  h  feu,  develop  more  heat,  and  give  out 
dense  smoke  during  the  combustion,  which  must  inter* 
rupt  for  a  considerable  time  the  working  and  aiming  of 
the  guns.  The  incendiary  faculties  of  these  C!/lmdres 
incendiaires  must  increase  prodigiously  the  chance  of 
setting  fire  to  any  antagonist  ship  in  close  action,  with 
comparative  safety  to  that  from  which  they  are  dis- 
charged, unless  the  opponent  possess  and  use  the  like 
means.  If  he  do,  then  must  the  issue  be  tried  by  the 
practices  and  artifices  of  the  brulotier,  and  both  com- 
Datants  perhaps,  or  at  least  one,  will  surely  be  burnt. 
If  we  disdain  to  descend  to  such  a  practice — and  this. 


*  '*  Ces  cylindres  sont  les  mdmes  pour  tons  les  projectiles  creus ;  et  ils  ne 
different  entre  euz  que  par  leurs  dimensions,  qui  varient  suiTant  le  calibre 
des  projectiles. 

'*  La  nonvelle  composition  dont  on  se  sert  pour  gamir  les  cylindres,  briUe  avec 
beaucoup  d*intensit^,  et  donne  un  grand  d^veloppement  de  chaleur  ainsi 
que  beaucoup  de  fum^e  pendant  sa  combustion  ;  en  sorte  que  oet  incendiaire 
remplace  avec  avautage  la  roche  k  feu  et  les  mtehes  que  Ton  employait  pour 
obtenir  le  m#me  effet.* 

"  Le  d^partement'de  la  Marine  a  adopts  ce  perfectionnement ;  et  un  tableau, 
indiquant  le  mode  de  chargement  des  projectiles  creux  et  la  composition  da 
nouvel  inoendiaire,  a  4t6  envoy^  dans  tons  les  Arsenaux  Maritimes  pour  que 
les  artificiers  aient  k  s*y  conformer." — Esaai  sur  le  MMriel  de  VArtiUerit  de 
noB  Navires  de  Chuerre,  par  F,E,A,  Charpentier,  Colonel  d^ArtiUerie  Marine^ 
p.  165  ;  Aide  Mimoire  Navale^  p.  270 ;  and  Oasaendi,  p.  179. 


*  The  quantity  of  this  composition  put  into  the  shell  of  the  oanon-obiiner  of  80 
18  0*270  k.  (9'5S  OS.) ;  and  into  the  canon-obasier  of  80,  0*150  k.  (5*8  os.). 
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so  far,  appears  to  be  the  case — ^then  we  must  endeavour 
to  act  in  some  other  way  which  shall  not  expose  us  so 
disadvanta^eously  to  the  terrific  effects  of  a  destructive 
weapon  which  we  scorn  to  use.  What  would  Nelson 
have  said  to  this  incendiary  warfare  ?• 

Red-hot  shot,  too,  a  projectile  incendiaire  which  Na- 
poleon denounced  (^  M^moires,'  torn,  i.)  as  a  dangerous, 
troublesome,  and  difficile  weapon,  so  repugnant  to  the 
feelings  of  Frenchmen  as  to  have  been  renounced,  will 
again  come  into  use,  if  not  in  ships^  at  least  in  coast 
batteries  (witness  the  fate  of  the  Christian  YIII.,  Danish 
ship-of-the-line.  Art.  330),  and,  no  doubt,  shell-equipped 
ships  wiU,  much  more  than  others,  invite  a  return  to 
that  practice.  Notwithstanding  the  assurances  con- 
tained in  the  ^  Aide-Memoire,*  p.  438,  that  ^^  Le  tir  k 
boulete  rouges  est  aujourd'hui  pres^ue  inudt^,"  and 
Oharpentier  s  observation  {Essai  sur  VArtiUerie  NavaU^ 
p.  183),  "  que  Tusage  de  faire  rougir  au  feu  les  boulets  des 
batteries  de  cdte  a  beaucoup  perdu  de  son  ancienne 
faveur,"  several  vessels  of  the  combined  fleets  in  the 
Black  and  Baltic  seas  have  been  struck  with  red-hot  shot. 
Two  lodged  in  the  "  Vauban  '*  at  Odessa,  which  obliged 
her  to  retire  out  of  action,  in  order  to  have  them  ex- 
tracted, which  with  the  aid  of  some  carpenters  sent 
from  a  ship  of  the  line,  was  effected,  when  she  rejoined 
the  squadron  in  action.  The  practice  of  firing  red-hot 
shot  from  land  batteries  is  not  without  its  danger.  A 
32-pounder  of  56  cwt.  burst  at  Gibraltar  in  October, 
1852,  in  using  hot  shot,  by  which  fatal  accident  three 
officers  and  ten  men  were  either  wounded  or  killed. 


•  TramUUian  hy  the  Eon,  Cavt.  Plunlcet,  from  De  la  Oravi^ : — "  Haviog 
witnessed  the  destruction  of  L'Alcide  and  L'Orient,  Nelson  considered 
rineendie  as  the  greatest  danger  of  a  naval  action.  Before  the  battle  of 
Trafalgar  commenced,  he  ordered  all  the  hammock  covers  on  the  sides  of  the 
Victory  to  be  well  watered,  and  to  throw  into  the  sea  or  remove  everything 
that  could  serve  to  aliment  fire.  It  was  to  this  pre-occupation,  above  all, 
that  the  absence  of  musketry  in  the  tops  of  the  Victory  may  be  attributed. 
Kelscm  thought  that  a  careless  dischai^,  a  fortuitous  explosion,  might  set 
fire  to  tite  tops  and  rigging,  and  become  the  cause  of  a  frightful  accident. 
This,  in  fact,  happened  in  that  very  battle  to  the  French  ship  L'Achille."— 
[He  might  have  added,  the  Redoutable.}— vol.  ii.  p.  224. 

u  2 
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The  gun  broke  into  many  fragments,  some  of  which 
were  thrown  to  distances  of  140  yards.  Another 
melancholy  accident  of  this  description,  for  which  no 
satisfactory  cause  has  been  assigned,  took  place  at 
Malta  in  May,  1854.  The  gxm  burst  into  eight  pieces, 
one  of  which  was  thrown  to  a  distance  of  100  yards : 
one  man  was  killed,  one  lost  his  leg,  and  three  were 
wounded;  three  of  the  officers  present  miraculously 
escaped  imminent  danger ;  the  carriage  on  which  the 
gun  burst  was  broken  to  pieces ;  the  carriage  of  the  gun 
next  on  the  right  was  broken ;  and  the  gun  thrown 
into  the  ditch.  The  expansion  of  the  shot  by  being 
raised  to  red-heat  is  less  likely  to  have  occasioned 
such  an  accident  with  this  gun  than  with  any  other ; 
for  its  windage  is  greater.  However  this  may  be, 
— were  such  a  catastrophe  to  happen  in  a  ship,  it 
might  be  fatal  to  her.  This  resumption  of  the  use 
of  red-hot  shot  in  land  batteries  cannot  be  revived  in 
ships,  without  extreme  danger.  It  may  be  said  with 
respect  to  steam-ships,  that  as  they  have  fiimaces  in 
which  shot  may  be  heated  without  any  difficulty,  so  the 
case  should  be  exceptional  with  respect  to  them ;  and 
this  appears  to  have  been  so  at  Odessa,  where  red-hot 
shot  were  fired  from  the  "  Terrible ;"  but  there  is  already 
so  much  danger  of  fire  in  all  ships  by  the  incendiary 
system  now  in  use,  that  it  were  better  not  to  add  another 
element  to  those  perils. 

We  find  in  the  chapter  on  Projectiles,  in  M.  Char- 
pentier*s  work  *  L^Artitlerie  de  la  marine^  that  experi- 
ments have  been  made  at  L*Orient  and  Brest,  with  a 
new  description  of  missile,  denominated  "  asphixianis^ 


*  ^'  Une  nouvelle  esp^ce  de  projectiles,  dits  asphixiants,  parce  qu*ilB  ont 
en  effet  la  propri^t^  de  produire  jiar  le  d^veioppement  de  gaz  del^tere 
Tasphixie  immediate  des  dtres  organises,  oe  qui  les  rendrait  surtout  redoiit- 
able  pour  lea  navires  ennemis,  sur  lesquels  ragglom^ration  d'un  grand  nombre 
d'hommes  dans  un  espace  resserr^  en  favoriserait  puissamment  Tefiet  suflbcant.** 
— Essai  9ur  VArtiUerie  de  nos  Navires  de  Ouerre,  p.  185.  In  1851  cxperi* 
ments  were  made  secretly  at  Brest  with  boulets  asphixiants,  under  the  dJre>o- 
tion  of  a  special  committee  appointed  for  the  purpose. 

The  author  learns,  with  great  regret,  that  some  awful  experiments  have 
been  made,  with  fearful  success,  in  the  Boyal  Arsenal,  with  projectiles 
asphixiants,  combining  in  a  frightful  degree  incendiary  with  suffcicating  efi'ecta  ! 
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because  it  develops  a  deleterious  gas,  which  produces 
the  immediate  suflfocation  of  all  organized  beings." 
Whether  those  truly  diabolical  weapons,  as  M.  de  la 
Graviere  denominates  all  such  means  (vol.  i.  p.  98), 
have  been  adopted  in  the  French  navy,  is  not  known  ; 
but  they  stand  in  t3rpe  as  one  of  the  weapons  of  the 
new  French  system  of  warfare. 

Rockets  are  included  in  the  category  of  projectiles 
adopted  in  the  French  navy  for  incendiary  purposes 
(Charpentier,  p.  200).  They  are  said  to  be  "  particu- 
lierement  propres  pom:  les  na vires  k  vapeur,  qm  ont  la 
£M:tilte  de  s'approcher  aussi  pres  que  possible  des  cotes, 
ct  compenseraient  d'ailleurs  avantageusement  sur  ces 
na  vires  le  petit  nombre  de  bouches  k  leu  que  leur  nature 

JK^rmit  dy  placer."     The  Rocket  system  is  explained 
urther  on  (Art.  315  et  seq.). 

301.  The  "Vengeur"  was  sunk  in  the  battle  of  June  1, 
1794,  by  the  fire  of  the  "Brunswick,"  74,  Captain 
Ilarvev.  When  in  a  sinking  state,  all  the  boats  of  the 
•*  Alfred,"  "  CuUoden,"  and  "  Rattler  "  cutter,  that  could 
ffwim,  were  sent  to  save  as  many  as  they  could  of  her 
yeipule.  Thus  213  men  were  saved  by  the  boats  of  the 
-  Alfred,"  whilst  those  of  the  "  CuUoden  "  and  "  Rattler  " 
re«n]e<l  nearly  as  many  more.* 

ISut  these  noble  and  generous  impulses — these  humane 
^'xertions — far  from  bemg  cherished  and  practised,  will 
be  fanothered  and  repressed  in  that  merciless,  ruthless, 
and  inglorious  system  of  warfare  for  which  we  have 
li^r^n  compelled,  with  the  utmost  repugnance  and  at 
enormoas  cost^  to  prepare.  The  bl§ck  flag  displayed 
over  the  depository  of  the  sick,  the  wounded,  and  the 
dWn^,  in  a  c>esieged  fortress,  is  ever  held  sacred  by  the 
ongcs  of  war,  as  marking  a  locality  appropriated  to 
purposes  of  humanity.  There  the  medical  officers — non- 
oonuatant^— perform  their  mournful  duties  in  safety ; 
tlMr  sick  and  the  wounded  are  no  longer  exposed  to  the 
canalties  of  war ;  and  the  dying  depart  in  peace.  But 
what  shall  be  said  of  that  innuman  system  prepared  for 


'ft  NftTal  History,  vol.  i.  p.  164,  Chamier*s  edition. 
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naval  warfare,  in  this  age  of  enlightened  hnmanity, 
which  would  advisedly,  purposely,  and  deliberately  con- 
sign the  whole  of  these,  and  all  other  sorvivors,  to  in- 
discriminate and  instant  death  or  mutilation  ?  A  ahip 
may  be  sxmk  in  action  ;  yet,  as  we  have  seen,  there  m 
always  time  to  remove  the  sick  and  wounded,  and  save 
the  survivors ;  but  who  shall  approach  a  ship  on  fire  to 
rescue  her  crew  from  the  sudden  and  awful  effects  of 
that  merciless  and  barbarous  system,  the  object  of  which 
is  to  set  fire  to  her  at  heart,  and  if  possible  blow 
her  up  ? 

302.  An  awful  and  portentous  realization  of  the 
horrors  depicted  in  the  previous  article  has  marked  the 
commencement  of  the  present  naval  war,  at  Sinope, 
where  the  Russians  have  proved  that  they  well  under- 
stand, and  can  effectually  use,  the  weapons  which  they, 
too,  have  imitated  from  France ;  and,  from  what  they 
effected,  they  may  learn  what  they  have  to  expect  in 
return,  when,  in  combat  with  ships  armed  in  a  similar 
manner,  they  shall  be  exposed  to  the  incendiaiy  pro- 
jectiles of  their  opponents,  as  well  as  to  the  suicidal 
effects  of  those  which  they  carry  on  board  of  their  own 
ships. 

^  *' noqiie  enim  lex  asquior  uUa, 

Qaam  necis  artifioes  «rte  perire  soi.** 

^Afii$  Amaimim,  Ub.  L  ▼.  666,  S5«. 

The  burning  of  the  Turkish  squadron,  which,  when 
related  in  our  journals,  produced  such  a  burst  of 
popular  horror,  hatred,  and  detestation  in  this  country 
— out  in  which  the  Russians  only  did  that  which  ofor 
noble  ships  are  e^resslv  designed,  and  fully  equipped^ 
to  do*-was  not  enected  by  percussion  or  concuaBion 
shells ;  neither  of  which,  as  has  been  already  observed 
(Art.  257),  are  so  destructive  on  a  ship,  nor  so  likely 
to  set  her  on  fire,  as  shells  coming  in  with  fuses 
blazing,  and  especially  if  they  lodge  before  they  bural. 
The  Russians  have  not  adopted  either,  but  use  shells 
having  screw-metal  time-fuzes  attached ;  and  with  these 
the  Turkish  shins  were  either  blown  up  by  the  shells^ 
which  having  loaged,  then  exploded  in  their  interior ;  or 
which  ignited,  by  their  fuzes  as  well  as  by  their  ex- 
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plosion^  the  powder  circulating  on  the  fighting  decks, 
mod  thuB  occanoned  80  much  panic  among  the  crew, 
that  thejr  were  unable  to  extinguish  the  fire;  in 
conni^lUi'nce  of  which  the  whole  of  the  Turkish  squa- 
dnm  was  either  burnt  or  blown  up;  thus  verifying 
the  ^>n)gnoetication  of  General  Paixhans,  expressed 
in  his  original  work :  —  ^*  Enfin  la  grande  faculty 
incendiaire  des  canons-k-bombes  sera  de  mettre  de 
fen  aox  poudres  qui  circulent  pendant  le  combat ; 
effet  terrible,  qui  causera  une  denagration  totale,  (jue 
rien  ne  saura  empecher '• — ^the  very  catastrophe  which 
oocurred  at  Sinope,  as  reported  by  the  Commission  of 
naval  officers  sent  bv  the  French  Government,  at  the 
re<iue«it  of  General  raixhans,  to  inquire  into  the  facts 
and  cirrumstanci^s  of  the  destruction  of  the  Turkish 
frigates.^  The  Turks  have  great  cause  to  dread  incen- 
disiry  warfare  in  general,  ana  Russian  shells  in  particu- 
lar.  A  large  Turkish  squadron  was  wholly  burnt  in  that 
manner  bv  the  Russians  in  the  bay  of  Tschesm^  in  1770. 
The  If  reeic  Briilotier  *^  Canaris**  and  others  destroyed  a 
Turkish  ai)uadron  and  many  Turkish  ships  in  the  war 
of  the  Greek  revolution  by  setting  them  on  fire ;  and 
the  services  of  the  **  Karteria,'*  under  the  command  of 
(^aplain  Hastings,  during  ttiat  war,  further  inspired  the 
Turks  with  terror  of  the  incendiary  warfare,  wnich  that 
commander  prosecuted  with  red-hot  shot  and  shells ; 
by  the  former  of  these  principally  he  obtained  his 
succefs«A  We  may,  however,  rely  upon  it,  and 
take  warning  acc*orutngIy,  that  this  mode  of  naval 
war&re,  which  the  Russians  were  the  first  to  practise, 
and  which  proviKl  so  destructive  at  Sinope,  will 
lie  used  from  land  l)att(*ries  with  still  greater  effect 
aKminst  sliips,  in  proportion  to  their  magnitude,  and 
with  more  safety  to  themselves  than  when  employed 


»  It  b  VOTT  prolMbU  tkfti  Umm  abriU  bmij  have  ooouIim^  tiftmdm 
imtmiitir  tj  imenhtA  ArC  aoO,  Koto,  m  In  lb«  Frtoob  mt«1  Mrrioti 
\mi  UmU  Um  p««iJn«cu1«»  nmd  hj  Ui«  Kq«uui«  oq  Uiai  occmIoo  w«r»   doC 


m^xmrnim^  m  hm  hmn  tUtad,  nor  inmiMtun  ibtlla,  Um  MtJMtr  hm 
H  HI  to  aww  10  tlsl0  OS  Um  Milhoritjr  oC  IJm  CnmmMnn  awttmioil  sbovt. 
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ship  against  ship,  firauglit  as  it  is  with  danger  to  the 
users,  as  stated  by  Paixhans,  Jeffers,  and  others. 

Shells  fitted  with  time  fuzes  combine  the  incendiary 
with  the  explosive  qnahty,  whereas  percussive  shells 
are  purely  explosive.  The  Russians  prefer  the  former 
shells ;  and  in  order  that  there  may  be  time  for  them, 
before  bursting,  to  set  fire  to  the  ship  in  which  they 
lodge,  they  use  rather  long  fiizes.  It  is  to  this  circum- 
stance probably  that  the  gallant  young  Lucas  owed  his 
life,  and  his  comrades  their  preservation,  while,  by  his 
heroic  conduct,  the  ship  was  saved.  Percussion  shells 
are  useless  for  an  attack  on  stone  walls;  and  in  the 
incendiary  warfare  carried  on  by  British  ships  against 
works  which  may  be  burnt,  they  are  not  so  eflScient  as 
time-fuzed  shells. 

303.  The  afiair  of  Sinope,  in  which  the  Paixhans 
shell  system  was  first  used  in  war,  forms  so  important 
an  epoch  in  the  history  of  the  new  system  of  naval 
warfare,  that  the  reader  will  naturally  expect  to  find 
some  account  of  that  conflict  in  these  pages ;  and  much 
interest  is  given  to  that  subject  by  an  important  paper 
written  by  General  Paixhans,  and  entitled  *  Observations 
sur  rincendie^  dans  la  Mer  Noire^  des  Bdtiments  Turcs 
par  la  Flotte  Russe.*  The  observations  are  dated  15th  of 
February,  1854,  and  were  published  by  authority  in  the 
Moniteur  a  few  days  afterwards.  In  that  document  it 
appears  to  have  been  his  principal  object  to  point  out 
the  errors  committed,  as  he  thinks,  in  France— and  this 
applies  to  us  in  a  greater  degree  — of  constructing 
ships  of  greatly  increased  magnitudes,  and  concentrat- 
ing in  them  multiplicities  of  explosive  and  ignitable 
bodies,  instead  of  the  reverse,  as  proposed  by  him  and 
approved  of  at  the  time  (pp.  20,  22  of  the  work  above 
quoted).  He  states  in  his  original  work,  and  in  his 
recent  publication,  that,  as  a  few  of  his  canons-obusiers 
in  a  comparatively  small  vessel  are  capable  of  destroy- 
ing any  ship  however  vast,  costly,  and  well  manned, 
so  no  ship  should  be  armed  with  more  than  four  or  six 
canons-obusiers ;  no  shells  should  be  exposed  on,  of  be 
conveyed  to  great  distances  along  her  nghting  decks ; 
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he  adds  that  horizontal  shells  fired  with  skill  from 
a  ship  so  equipped  will  destroy  any  vessel,  and  this 
with  the  greater  certainty  in  proportion  as  she  is 
large ;  because  the  circulation  of  powder,  and  the 
accumulation  of  projectiles  for  the  service  of  a  greater 
number  of  guns,  must  multiply,  in  that  proportion,  the 
chances  of  an  entire  explosion  of  the  vessel ;  he  there- 
fore strongly  recommends  that,  instead  of  investing  in 
a  single  vessel,  the  vast  sum  of  money  required  to  con- 
struct a  ship  of  80  or  130  guns,  armed  and  fitted  for 
8hell-firing,  and  so  risk  the  total  loss  of  the  ship,  and 
the  lives  .of  a  thousand  men,  on  one  fatal  chance,  it 
would  be  better  to  lay  out  the  same  sum  of  money  in 
constructing  two  or  three  smaller  vessels,  which  might 
together  carry  that  amount  of  armament  and  the  same 
number  of  men.  But  before  entering  further  upon  that 
imix>rtant  document,  the  author  will  endeavour  suc- 
cinctly to  explain,  as  he  has  often  been  recommended 
to  do,  for  the  information  of  the  general  reader,  and  of 
naval  and  military  officers  who  may  not  have  acquired 
a  competent  knowledge  of  the  Paixhans  system,  from 
better  sources,  tlie  principles,  effects,  objects,  and  dan- 
pers  of  that  new  system  of  naval  warfare  which  has 
XK»w  become  an  object  of  intense  interest  and  vast  im- 
f ortance  to  the  country. 

304.  The  reader,  if  an  adept  in  the  practice  of  artillery, 
slKMild  remember — if  not,  he  should  be  informed — that 
the  shells  which  produced  those  very  extensive  ravages 
upon  the  "  Pacificator"  hulk  in  the  experiments  made 
at   Brest,  in  1821  and  1824,*  upon  the  evidences  of 


*  The  Pftdfiealor  hulk,  of  80  gmia,  was  moored  in  the  roadstead  of  Brest,  at 
9f0y  tones  (638  Jtirds)  from  a  small  poniun  de  »ervice  (a  lighter),  on  which  tho 
pbeed.  The  6rst  shell  struck  the  vessel  low,  made  a  fracture  8  inches 
perforating  the  side,  which  was  there  upwards  of  28  inches  thick, 
exfkfdtd  in-boardf  committing  very  extensive  ravages.    It  set  the  ship  ou 
:  mod  she  would  Iwve  heen  consumed,  had  not  men  heen  sent  to  work  the 
hidi  had  been  previously  prepared.    The  second  shell  perforated 
<|aartcT-dcck,  and  earned  away 'two  planks ;  after  this  it  struck  the  main- 
taking  off  a  rplinter  3  or  4  feet  long,  and  9  inches  deep,  and  then  bursty 
is*  off  an.iroo  hoop  10  foet  in  circumference,  weiphiuj:  130  lbs.,  a  lar^io 
^t  of  which  was  driven  with  (nreat  force  against  the  opixMite  side  of  the 
The  qtltnters  of  the  shell  did  vast  damage  to  the  materials,  and  mtui 
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which  the  French  naval  shell  system  was  founded,  were 
loaded  shells,  having  fuzes  attached,  which,  ignited 
by  the  explosion  of  the  discharge  in  the  gun,  con- 
tinued to  bum  for  a  time  somewhat  greater  than  that  of 
the  estimated  flight,  and  then  exploded ;  thus  pro- 
ducing the  maximum  effect  which  any  shell  is  capable 
of  producing  on  a  ship.  But,  as  has  been  already  ex- 
plamed  in  Article  259,  so  much  difficulty  has  been 
experienced  in  getting  a  time  fuze  to  fulfil  the  con- 
ditions of  the  case,  that  it  appeared  preferable  to  our 
naval  authorities  to  sacrifice  that  precarious  advantage 
to  the  minor  effect,  which  may  be  obtained  with  greater 
certainty,  by  causing  the  shell  to  explode  on  striking 
any  resisting  part  of  the  body  of  a  ship. 

But  General  Paixhans,  considering  tnat  the  maximum 
effect  of  one  of  his  shells  is  far  more  destructive  on  a 
ship,  than  any  percussion  or  concussion  shell  can  possibly 
be ;  and  that,  should  the  former  take  its  fullest  effect, 
it  would  prove  more  fatal  to  the  ship  than  perhaps  all 
the  percussion  shells  that  might  be  fired  at  her,  adneres 
to  that  description  of  fuze  to  which  his  system  is  in- 


have  carried  off  a  great  many  of  the  crew,  had  the  vessel  been  manned.  The 
third  shell  perforated  the  aide  between  her  ports,  broke  off  an  oaken  knee, 
7  feet  long,  and  from  6  to  13  inches  thick,  which,  with  its  iron  bolts, 
weighed  upwards  of  200  lbs. ;  it  then  exploded^  knocking  down  upwards  of 
forty  planks,  placed  to  represent  men  at  quarters,  and  doing  very  extensive 
damage  to  the  material. — Paixhans^  pp.  38,  39,  40. 

In  the  experiments  made  at  Brest  in  September,  1824,  a  shell  penetrated 
into  the  hulk  at  3  feet  above  the  water-line,  and  then  exploded,  making  an 
opening  of  nearly  3  square  feet^  ravaging,  tearing,  and  separating  the  planks 
above  and  below.  The  Report  states,  p.  54,  that  bad  that  effect  taken  place 
at  the  line  of  floatation  it  would  have  very  soon  sunk  the  ship.  Another  shell 
exploded  in  the  hulk,  and  set  her  on  fire,  and  would  have  burnt  her  had  not 
prompt  measures  been  taken  to  prevent  it. 

So  at  Portsmouth,  in  1838,  in  the  shell  experiments  against  the  Prince  Geoige, 
and  in  others  more  recently  made,  the  most  destructive  effects  in  the  hulk 
were  produced  by  shells  which  lodged  and  then  exploded.  Assuredly  no  such 
formidable  effects  could  have  been  produced  by  concussion  or  percussion  shells; 
and  it  must  be  observed  that  the  latter  have  never,  or  rarely,  been  found,  in 
the  experiments  made  with  them,  to  set  the  hulk  target  on  fire.  They  pass 
too  quickly,  and  burst  too  soon,  to  communicate  their  incendiary  qualities  to 
the  medium  through  which  they  pass.  They  may  blow  up  cartridges  and 
powder-bags,  but  not  directlv  set  fire  to  the  ship.  The  extremely  destruc- 
tive effects  of  Paixhans'  shells  in  war  is  a  great  fact,  which  has  been  proved 
at  Sinoi)e.  The  performance  of  percussionHshellB  is  a  subject  which  has  yet 
to  be  tested. 
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di'Y>te<l  for  its  succeaB  experimentally,  and  for  its  ultimate 
adimtion.  We  have  seen  in  the  affair  at  Sinope  that 
the  ituffiians  have  much  reason  to  be  satisfied  with  the 
di-t4nictivene»  of  such  shells ;  and  we  may  be  sure  that 
thev  will  l)e  used  in  any  naval  action,  ship  against  ship, 
mnti  likewse  from  fortresses  and  other  land  defences 
a^rainut  fleets,  if  these  should  be  so  indiscreet  as  to 
attack  in  that  manner  such  formidable  positions :  and, 
in  truth,  it  must  be  said,  tliat  in  any  encounter,  large 
shifis,  particularly  three^lecked  ships  of  120,  131,  or 
14U  guns,  are  marks  so  large  as  scarcely  to  be  missed, 
even  at  considerable  distances ;  that  tfieir  frames  are 
no  thick  and  stout  that  no  shell  could  pass  entirely 
thniu^h  them ;  and,  consequently,  that  any  shell  which 
hitii  the  hull  will  kxlge  in  her  body,  and,  embedded 
ihf  n%  will,  by  its  explosion,  produce  tlie  destructive  and 
|t*rnfic  effects  of  a  mine  sprung  in  her  interior. 

This  is  the  Paixhans  system,  as  stated  in  the  Oe- 
n^raKs  original  work,  and  in  the  following  exposition ; 
in  IwUh  of  which  the  esHcnce  is  declared  to  be,  to  avoid 
the  error  of  building  large  ships,  and  the  equipment  of 
any  sliip  sr>  exteiuiively  for  shell  firing  as  necessarily  to 
exjMjw:  her  to  the  greater  risk  she  would  thereby  run  of 
U'lng  Hft  fire  to,  or  blown  up,  by  her  own  weaj)ons. 
It  IS  adfled  that  the  effects  of  this  system  upon  an 
enemy  conmst  rather  in  the  destructive  powers  of  a  few 
mmini»-obuMi(.*rs,  in  comparatively  small  and  swift  vessels 
dmm'ing  little  water,  tlian  in  accumulating  many  in  tha 
same  hug«*  ship.  Into  theiM*  extremes,  however,  both 
Francf*  and  England  have  rushed,  but  England  fur- 
tlHiit,*  in  rivalry  to  each  other :  out  of  so  ex|)onsive, 
dangeroufs  and  extravagant  an  extreme,  both  may 
lien-aftfT  have  occasion,  if  the  General  is  right,  to 
retrace  tlieir  st4»ps. 


M«  only  «T«ii  thipi  oi  Uuw  daek*  aflotti  ia  tte  Prraeh  nsvy,  and 
^  Bkorv  thmn  i;Sf)  kqiis.  11m  l4iO-fCQn  thtp  oo  thrm  decks  to  to  bi  Mp- 
•ttd  BO  tlif««Hirckrdftkif«Mt»  being  boil L  Tb«  diMcltuiUico  of  sbii*  <if 
tibno  6KkM^  M  bovta:c  m  ballistic  fores  ooc  mucb  uuw  ocjostdsnibls  than  ibal 
•f  a  tO-jcva  abifs  tbs  rapsiise  (if  tb<^r  ouostnictKio,  and  ths  Une«  aorfsos 
Ibav  f  sat  to  tlM  oMOiy's  finijrctilsa,  ara  aUvcigly  vfd  bj  tba  Kivticb 
ootLunttMi,  — L*  £  II  flit  /^risMmlaMv. 


ii 
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305.  Observations  an  tfie  Burning  of  the   Turkish  Frigates  by 

tfie  Russian  Fleet  in  the  Black  Sea. 

[In  a  letter  written  by  Qeneml  Pftizhans,  and  published  in  the  Momitair^ 

Febmary,  1854.] 

The  Russian  ships,  in  their  iniquitous  and  violent  attack*  at 
Sinope,  not  only  bad  a  superiority,  two  or  three  fold/of  guns,  but, 
moreover,  the  advantages  of  an  armament  of  a  different  nature 
from  that  of  the  Turks.  The  Russian  admiral,  after  having  ex- 
plained in  his  official  Report  the  manner  in  which  he  commenced 
the  combat,  states,  **  Our  vessels,  having  entered  the  bay  and 
taken  their  positions,  cannonaded  the  enemy  with  a  well-directed 
fire.  In  less  than  five  minutes,  a  ship-of-Uie-line,  Grand-Due- 
Constaiitin,  destroyed  the  battery  under  her  fire ;  and  the  enemy's 
frigate  anchored  near  to  that  batterv,  on  which  was  directed 
principally  shells  fired  from  the  Paixhans  guns  on  the  lower 
deck  of  the  Russian  ship,  blew  up.  A  short  time  afterwards 
*^  the  Ville  de  Paris,  Russian  ship-of-the-line,  blew  up  by  her  shells 
''  another  Turkish  frigate."  Another  Rusaan  account  sent  to 
Berlin  states,  tliat  in  the  second  tack  of  the  Russian  ship  Con- 
stantin  the  'i*urkish  frigate  carrying  the  admiral's  flag  blew  up 
also. 

Every  one  will  allow  that,  in  seeing  my  name  thus  placed,  it 
was  natural  for  me  to  feel  the  necessity  of  making  some  observa- 
tions on  this  occasion ;  the  publication  of  these,  however,  I  deferred 
that  I  might  affirm  nothing  until  I  should  have  other  information 
than  that  given  in  the  Russian  bulletins. 

To  obtain  these  I  addressed  myself  to  the  French  Ambassador 
in  Turkey,  in  consequence  of  which  an  investigation  was  made  at 
Sinope,  and  I  select  the  following  passages  from  the  reply  to  my 
questions :— "  None  of  the  Turkish  ships  destroyed  had  any  Paix- 
•**  bans  guns ;  their  largest  pieces  of  ordnance  were  of  the  calibre 
"  of  24,  and  there  were  but  few  of  these." — "  The  land  batteries 
"  were  not  armed  with  Pmxhans  guns,  but  with  cannon  of  small 
"  calibre." — "  Those  batteries  were  in  a  very  defective  (pitoyable) 
"  state  of  defence."    Then  comes  a  description  of  the  projectiles 


*  The  gallant  General  designates  the  Hussian  attack  of  the  Turkish  squa- 
dron at  Sinope  as  iniquitous,  on  the  ground,  probably,  that  the  attack  ought 
not  to  have  been  made  under  the  political  circumstances  then  existing.  It 
may,  however,  be  considered  as  iniquitous  from  the  fact  that  the  Russians 
used  shells  in  the  action ;  for  such  was  their  superiority  in  number  and  calibre 
of  guns  (they  were  heavily  armed :  many  68  and  42'|)ounder  solid  shot  fired 
by  them  were  picked  up  at  Sinope),  that,  instead  of  burning  the  Turkish 
ships  and  exterminating  tlie  crews,  they  might  have  taken  the  whole  squadron 
without  firing  a  shell,  and  have  brought  away  the  surviving  men  as  prisoner 
of  war.    llie  ships  might  have  served  to  increase  their  own  effective  force. 
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used  by  tlie  Rufmans,  some  of  which  not  having  exploded,  < 
the  cODnniauon  to  explain  them  exactly.  After  havi: 
Kribed  them  the  RepOTt  proceeds,  "  One  of  these  project! 
"  lodf^  in  the  earth  near  one  of  the  batteries,  and,  on  ex[ 
"  projected  its  splinters  to  distances  of  about  300  or  400  n 
Then  the  Report  states  that  the  Turkish  officers  intern^ 
to  the  effect  of  these  projectiles,  were  unanimous  in  attr 
t0  them  the  Betting  fire  to  the  greater  number  of  tbe  1 
shipa,  and  in  stating  that  the  fire  (incendie)  was  foUoi 
their  exploa<m  or  olowing  up.  The  Report  conclude 
these  words,  "  The  Turkish  Colonel  of  Artillery  sent  froi 
**  staDtiix^le  to  inspect  (be  state  of  tbe  forts  is  so  much  imj 
"  with  this  truth  that  he  urgently  demands  that  Paixhans  ho 
**  be  supplied." 

The  fiicts  of  the  case  having  been  thus  certified,  the  fol 
SR  my  observationa : — 

Tbe  canoDS-obusiers  named  as  above  were  tried  first  a 
io  1823  (qy.  1821  and  1824?),  and  from  these  expcrime 
wHI  as  others  made  elsewhere,  the  great  destructive  efl 
that  piece  of  ordnance  have  been  generally  inferred.  I 
distant  Cscts  of  war  have  since  added  to  those  proofs ;  and  r 
tbe  English  Admiral  P.  said  to  M.  R  that,  it  two  vessels 
with  these  guns  were  to  fight,  it  might  happen  that  in 
inctaots  one  would  disappear  in  the  air  and  the  other  um 
water.  In  short,  in  tlie  disastrous  combat  of  Sinope  the 
produced  on  the  Turkish  frigates,  all  of  which  perished,  am 
on  the  town,  have  but  too'distinctly  proved  what  will  in  fut 
the  issue  of  maritime  combats,  every  navy  in  Europe  and  in 
ricm  baring  adopted  that  nature  of  ordnance. 

Whatever  be  the  sad  impression  resulting  from  these  fad 
bnptmtble  to  throw  the  least  hiame  on  the  introduction  i 
Dpw  arm.  For,  if  blameable,  why  should  Governments  th 
enlightened  have  hastened  to  adopt  it  ?  Improvements  i] 
kave  never  been  rejected  any  more  than  other  improvemen 
it  not  evtahlisbed  in  history,  that  tbe  more  powerful  the  an 
Iraa  Moody  have  been  the  wars?  The  truth  is,  that  witl: 
■rtillery  whose  e^ct  will  be  prompt  and  decisive,  a  compar 
s^all  venel,  well  using  this  powerful  artillcTy,  may  make 
fearvd  by  the  largest  ship  ;  but,  when  the  weak  is  put  in  . 
IO  be  DO  longer  despised  by  the  strong,  the  means  employed 
Boc  be  tmfavourably  judged.  Will  it  not  be,  on  the  contrar 
tanate  far  all  numtime  nations  to  be  able  to  arm  their  shipt 
eemmt  batteries,  and  their  seaports,  with  ordnance  the  most  c 
of  rwpellii^  ara^esnons,  against  which  the  ancient  artille 
oltea  onnparatively  ineffectual  ? 

As  Io  tbe  deplnrable  disaster  of  Sinopc,  the  Turks  dis 
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the  most  admirable  energy,  bat  foresight  had  prepared  no  chance 
for  the  saccess  of  their  courage.  Iney  ezpoeed  themselTes  to 
a  most  unequal  combat,  in  opposition  to  the  soundest  counsel. 
They  placed  themselves  in  a  roadstead  under  the  protection  of 
batteries  to  which  they  had  only  given  the  semblance  of  an 
armament  And  it  may  be  affirmed  that,  if  a  part  of  their  naval 
armament,  and,  above  all,  thar  land  batteries,  had  consisted  of 
carunu  a  bambes  properly  served,  the  Russian  ships  could  not 
have  approached  without  receiving  a  severe  lesson ;  land  batteries 
firing  much  more  accurately  than  those  of  ships,  which  are  always 
more  or  less  agitated  by  wind  and  water. 

That  whidi  has  lately  happened  in  the  Black  Sea,  and  that 
which  may  soon  take  place  elsewhere,  is  that  which  will  always 
happen  in  &vour  of  any  power  which  may  first  use  efiectually  and 
ably  a  new  weapon  of  war ;  and  this  truth,  if  unfortunately  war 
should  ensue,  is  about  to  appear  in  another  manner,  by  the  musket, 
which  is  now  receiving  such  remarkable  improvements  in  its  range 
and  accuracy  of  fire. 

To  these  observations  I  add  two  others,  which,  if  just,  will 
perhaps  at  no  remote  period  prove  useful — one  relating  to  our 
navy,  the  other  to  our  artillery  : — 

1st.  Guns  which  fire  shells  horizontally  will  destroy  any  vessel, 
and  will  do  this  with  a  sreater  certainty  in  proportion  as  the 
vessels  are  large,  because  me  circulation  of  powder  and  projectiles 
during  an  action,  being  more  multiplied  for  the  service  of  a  greater 
number  of  these  guns,  will  multiply  the  chances  of  an  entire  ex- 
plosion of  the  ship.  From  this  fact  results  the  important  question 
whether,  instead  of  concentrating  in  a  single  ship  of  80  or  130 
guns  and  1000  men,  and  exposing  that  large  quantity  of  military 
and  financial  power,  and  that  amount  of  lives,  to  perish  suddenly, 
it  would  not  be  better,  from  motives  of  humanity  and  considera- 
tions of  economy,  to  lay  out  the  same  sum  of  money  in  con- 
structing two  or  three  much  smaller  vessels,  which  might  together 
carry  the  same  amount  of  armament  and  the  same  number  of 
men?  Our  principal  ships,  being  then  far  less  enormous  and 
drawing  less  water,  ma^  enter  a  greater  number  of  our  porta, 
which  at  present  are  limited  to  five,  accessible  to  large  ships. 
The  construction  of  three  smaller  vessels  would  neither  require 
so  much  time,  nor'  timber,  nor  be  so  costly.  Our  fleets  would 
then  find  at  home,  and  in  our  colonies,  more  ports  of  refuse  ac- 
cessible to  them,  and  they  would  find  more  points  accessible  to 
attack  on  the  coasts  of  the  enemy.  The  battery  of  a  frigate 
may,  as  well  as  the  battery  of  a  large  ship,  carry  the  means  of 
keeping  at  a  distance  or  of  destroying  an  enemy.  In  the  combat 
of  two  or  three  such  ships  against  one  adversary  of  colossal  masni* 
tude,  the  latter  may  doubtiess,  if  near,  be  able  to  destroy  eittier 
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of  the  others  singly,  but  these  might  conceDtrate  upon  him,  at  a 
distance,  mortal  blows,  an.d  remain  masters  of  a  field  of  battle 
from  which  the  greater  ship  will  hare  disappeared. 

Without  entering  into  the  details,  I  shall  add,  that,  in  consi- 
dering the  diflerent  maritime  and  commercial  conditions  of  other 
nations,  it  will  be  perceired  that  the  mode  of  warfare  best  adapted 
to  our  country  should  rather  be  a  system  of  desultory  and  unex- 
pected expeditions  and  offisnsive  cruises,  than  the  heavy  and  dis- 
astrous system  of  regular  battles  and  general  actions.  A  hundred 
powerful  and  rapid  frigates  will  evidently  be  more  useful  to  France, 
than  40  or  50  snips-of-the-line  ;  and  this  change  of  system  is  sup- 
ported by  two  authorities  of  great  weight — that  of  the  Emperor 
Napoleon  I.  towards  the  end  of  his  career,  and  the  decisive  facts 
of  our  recent  history.  Other  powers  may  indeed  adopt  the  same 
change,  but,  if  it  were  not  to  give  this  notice  too  wide  a  circulation, 
it  would  not  be  difficult  to  demonstrate  that,  if  a  general  abandon- 
ment  of  the  expensive  system  of  fleets  were  to  taxe  place,  France 
would  have  little  to  lose  and  much  to  sain. 

2nd.  With  an  arm  the  effect  of  which  is  very  destructive,  the 
advantage  will  evidently  be  in  favour  of  those  who  know  best  how 
to  give  it  length  of  range  and  accuracy ;  thus,  both  in  our 
actual  armaments  and  in  the  progress  to  be  made,  these  two  con- 
ditions, together  with  a  superiority  of  calibre,  should  above  all 
others  be  satisfied ;  to  this  I  shall  add,  that  if  the  same  effects 
could  be  produced  by  lighter  pieces  of  artillery  of  the  same  de- 
scription, and  which  do  not  require  vessels  of  such  great  draught 
of  water,  nor  expose  so  many  men,  we  should  have  resolved  a 
problem  which,  together  with  great  speed  in  our  steamers  and 
greater  numbers  of  them,  would  give  to  France  a  system  of  naval 
economy  which  suits  her  in  the  highest  degree. 

In  general,  on  the  land  as  well  as  on  tne  sea,  to  enable  com- 
batants to  keep  distant  from  each  other  by  increasing  the  range  of 
their  arms,  is  to  reproduce  that  effect  which  happened  when  fire- 
arms superseded  the  pike  and  the  club,  and  gave  to  science  and 
address  an  invincible  superiority  over  brute  force. 

One  cannot  tell  whether  nations  will  ever  obtain  from  their 
governments  the  abandonment  of  warlike  conflicts  by  sea  and  land^ 
in  which  flows  the  best  and  most  valiant  blood  of  the  peoples ; 
but,  until  that  period  arrive  (if  ever  it  arrive  T),  those  who  increase 
the  power  and  the  range  of  arms,  will  at  least  constrain  combatants 
to  keep  distant  from  each  other,  and  will  therefore  have  acted  in 
a  sense  favourable  to  civilisation  and  to  humamty. 

(Signed)  General  Paixhans. 

Pari^,  loth  February,  1864. 

306.  Adverting  to  what  General  Paixhans  has  stated 
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in  his  original  work,  and  in  his  late  remarkable  publi- 
cation, there  can  be  no  doubt  that  there  will  now,  more 
than  ever,  be  reason  to  dread  the  ignition  of  ammu- 
nition circulated  or  circulating  on  the  fighting  decks  of 
sliips  in  action.  Numerous  instances  may  be  found  in 
the  naval  history  of  the  late  war  {James  s  Naval  His- 
tory,  vol.  ii.  p.  245,'  and  in  many  other  places)  of  the  ex- 
plosions of  powder  on  the  fighting  decks  of  ships  in  action, 
and  of  the  panic  ibto  which  those  explosions  threw  the 
crews,  before  the  agency  of  live  shells  was  introduced. 

The  danger  incurred  in  bringing  up  and  distributing 
throughout  the  decks,  ammunition  and  shells  for  the 
supply  of  all  the  guns  of  a  ship,  must  hereafter,  irre- 
spective of  other  perils,  be  greatly  increased,  and  is, 
in  the  opinion  of  many  naval  oflScers  whom  the  author 
has  consulted  on  these  matters,  perhaps  more  to  be 
dreaded  than  the  accidental  explosion  of  shells.  This 
dictates  the  absolute  necessity  of  adopting  additional 
precautions  to  prevent  as  far  as  practicable  such  fearful 
accidents  ;  and  assuredly  there  can  be  none  so  effectual 
as  to  forbid,  as  in  the  United  States'  service,  any  accu- 
mulation of  shells  or  of  inflammable  or  combustible 
bodies  on  the  fighting  decks  of  ships,  which  may  be 
exposed  to  the  chances  of  being  ignited  or  exploded  by 
shells  or  shot  striking  them.**  Paixhans  observes,  page 
18  : — "  C'est  Ik  surtout  qu'il  devait  y  avoir  opposition, 
parce  que  I'objection  principale  consistait  k  dire,  qu'il 
sera  dangereux  d'employer,  k  la  fois,  beaucoup  de  pro- 
jectiles charges,  au  milieu  d'un  Equipage  nombreux." 
But  far  from  listening  to  the  proposition  that  this  accu- 
mulation should  be  forbidden  or  reduced,  it  has  by  a 
late  regulation  been  greatly  increased  (Art.  271,  Note). 


^  **  In  the  action  between  the  Ambuscade  and  the  Baionnaise,  an  explosion 
of  some  cartridges  took  place  on  board  the  British  frigate,  which,  besides  the 
panic  it  created,  badly  wounded  every  man  at  the  adjoining  gun,  and  occa- 
sioned so  much  confusion,  that  she  was  immediately  boarded,  and,  after  a 
very  short  struggle,  captured." — Jame^a  Naval  History,  vol.  ii.  p.  245. 

^  See  the  letter  of  General  Paixhans  above.  The  7¥me«,  with  its  usual 
vigilance,  has  thrown  out  the  subject  of  that  letter  for  consideration ;  and 
certainlv  it  most  nearly  concerns  us,  who  have  such  immense  ships  as  the 
Duke  of  Wellington,  Prince  Albert,  &c. 
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Lieutenant  JeflTers,  of  the  United  States*  Navy,  says, 
in  his  treatise  on  the  "  Theory  and  Practice  of  Naval 
Gunnery^'"  New  York,  1850,  p.  174,  that  "  No  accumu- 
lation of  shells  in  the  batteries  should  be  allowed,  since, 
if  struck  by  a  shot  they  will  explode,  and  cause  great 
damage ;  for  that  the  shock  occasioned  by  the  stroke  of 
a  shot  on  iron  develops  a  heat  so  great,  that  the  pieces 
cannot  be  held  in  the  hand,  and  their  blue  colour  indi- 
cates that  the  temperature  has  been  raised  to  about 
600**,  the  point  at  which  powder  ignites.  If  a  loaded 
shell  be  struck  by  a  shot,  the  heat  developed  may  ignite 
the  charge,  and  cause  a  most  disastrous  explosion" — an 
awful  fact,  which  has  since  been  fully  established. 

It  is  enjoined  in  our  regulations  for  conducting  shell 
firing,  that  the  greatest  possible  care  should  be  taken  to 
expose  shelb  as  little  as  possible  to  the  chance  of  being 
struck   by   shot;   for  which  reasons  the  shells  which 
are  placed  on  the  fighting  decks  for  the   service   of 
the   gfuns  are  directed  to  be   stowed  on   shelves  be- 
hind the  beams,  because  in  that  position  they  can  only 
be  hit  by  shot  coming  in  at  right  angles  to  the  keel ! 
(Art.  276,  and  the  Regtdationa  for  ShM-firing.)    Should 
a  shell  be  struck,  though  it  might  not  explode  with  full 
force,  yet  the  ignition  of  the  charge  whicn  is  the  imme- 
diate result,  must  produce,  as  Lieutenant  Jeffers  says, 
the  most  disastrous  results.     Can  it  be  detrimental  to 
«tate  these  facts  and  opinions?     Are  they  known  to 
the  oflBcers  of  the  British  Navy  ?     Is  it  not  right  that 
these   warnings  should  be  given  ?     To   conceal  from 
•hips*  companies,   and  from  the  country,  any  danger 
which   seamen   must  face,   in   the  new  and  peculiar 
•vvtem  of  warfare  in  which  they  are  engaged,  but  have 
im  ret  experienced,  and  in  which  the  people  of  this 
Twmtrv,  of  every  class,  are  so  deeply  concerned,  with  a 
new  to  prevent  seamTn  from  being  ^nic-stricken  when 
the  caae  occurs  on  service,  and  to  avoid  alarming  the 
^4intiy,  by  suppreasing  the  truth,  will  assuredly  pro- 
dttoe  effects  the  very  reverse  of  that  intended,  and  in- 
eritably  give  ground  for  the  outbreak  of  panic,  at  a 
when  It  is  most  to  be  feared— in  action.    Pre- 
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narA  ftritifih  fleamen  for  what  tliey  have  to  expect,  and 


must  face,  and  they  will  meet  it  like  brave  men.  To 
conceal  danger  from  them  is  to  treat  them  like  children 
whose  nerves  are  not  to  be  depended  upon  ;  and  when 
the  truth  which  had  been  concealed  or  suppressed,  is 
practicsJly  disclosed,  the  very  mystery  that  has  been 
attempted  will  magnify  the  danger,  and  surprise  Hie 
men  into  a  panic  which  it  will  not  be  easy  then  to  allay. 
This  will  act  disadvantageously,  not  only  immediately 
on  the  ship's  company  actually  serving,  but  on  the 
people  of  this  coimtnr  in  general,  who  appear  to  be 
kept,  by  this  policy  of  conc^lment,  totally  ignorant  of 
the  true  character  of  the  new  system  of  naval  warfare, 
and  for  which  they  likewise  should  be  prepared. 

It  is  no  doubt  wise,  prudent,  and  even  necessary,  to 
conceal  the  destructive  eflFects  which  may  be  produced 
on  a  foe,  by  the  discovery  and  introduction  into  the 
service  of  any  new  weapon  of  war,  so  to  reserve  to  our- 
selves the  initiative,  and  the  exclusive  use  of  the  new 
arm  (although  the  French  did  not  so  with  respect  to  the 
Paixhans'  system,  nor  can  anything  of  a  practical  de- 
scription be  kept  secret  in  these  times)  ;  but  when  the 
subject  of  experiment  is  to  ascertain  now  far  the  new 
weapon  or  system  may  be  used  with  safety  to  ourselves, 
or  uie  reverse,  the  results  should  be  divulged  to  the 
profession  at  large,  to  enable  them  to  understand  the 
nature  and  extent  of  the  danger,  and  if,  upon  a  full 
consideration  of  the  facts  of  the  case,  it  should  be  de- 
cided that  the   danger  is  unavoidable  and  must  be 
encountered,  brave  men  will  meet  it  with  the  advantage 
of  being  well  prepared  to  face  it. 

Had  the  facts  which  are  now  fully  proven,  here 
and  elsewhere,  been  established  and  as  well  known 
before  the  shell  system  was  carried  to  its  present  dan- 
gerous extent,  it  is  impossible  that  it  should  have  been 
permitted  to  go  so  far,  at  least  without  a  positive  prohi- 
bition against  placing  live  shells  anywhere  on  the 
fighting-decks  of  ships  in  action.  Let  not  the  reader 
imagine  that  this  is  the  first  announcement  of  danger  to 
the  users!     It  was  first  declared  before  a  select  com- 
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mittee  of  the  House  of  Commons  in  1849/  as  the  present 
Fint  Lord  of  the  Admiralty  well  knows,  in  answer 
to  some  questions  propounded  by  Sir  James  Graham, 
namely,  that  ^  in  order  to  conduct  with  safety  the  dan- 
gerous service  of  shell-firing  on  board  ships,  which  has 
of  course  greatly  increased  the  chances  of  a  ship  being 
eet  fire  to  m  a  general  action,''  it  was  necessary  to  send 
every  filled  shell  on  board  in  a  wooden  box,  and  to  pro- 
vide stores  and  implements  (metal  screw-fuzes)  for  shell- 
firing.  This  fearful  announcement  greatly  strengthened 
the  apprehensions  entertained  by  the  author  and  by 
manv  British  oflSoers  and  seamen,  of  the  perils  incidental 
to  fidell-firing — ^perils  which  it  is  neither  possible  nor 
prudent  to  attempt  to  deny. 

The  daiigers  mcidental  to  shell-firing  having  thus 
been  declared  by  authority  five  years  ago,  but  the 
causes  and  amount  of  the  danger  never  having  been 
fbllv  examined  and  ascertained,  tiie  author,  rather  tardily 
perhaps  than  otherwise,  proposes  to  examine  in  this  edi- 
tion of  his  work,  in  what  the  danger  consists ; — whether 
**  sending  shells  on  board  in  separate  boxes,  with  the  ex- 
pensive implements*^  above  alluded  to,  which  the  select 
committee  were  led  to  believe  would  be  found  effectual 
safeguards  against  the  accidental  explosions  of  shells, 
have  proved  so-^what  is  the  amount  of  danger  to 
the  users — what  the  chances  of  accidental  explosions 
taking  place — the  effects  produced  by  the  bursting  of  a 
sbeU  on  the  fighting  decks  of  a  ship,  its  consequences, 
whether  by  any,  and  what  means,  those  dangers 

ifrht  be  obviated,  abated,  or  avoided. 

The  danger  of  the  entire  explosion  of  a  ship — and  par- 


ioD  5075. — ^The  change  of  the  annainent  introduced  a  variety  of 
whidi  hftve  added  annually  to  the  Ordnance  vote ;  amongst  them  are 
for  firing  ihellt  horizontally,  and  the  implements  neceftsary 
eoDdocting  that  (langerau$  $ervice  safely  on  board  ship.     We  are  obliged 
rrerr  filled  shell  on  board  in  a  wooden  box.     Of  course  thi$  emjUoy^ 
^  aUU  ka§  frtatiy  incrta$ed  the  chaneei  of  a  $hip  being  eet  fire  to  in  a 


**  It  has  been  neceanrr  to  substitute  leather  boxes  for  that  purpose,  having 
toing  to  tightly  tliat,  in  the  event  of  the  powder  boy  being  killed,  the 
migbt  roU  aboal  the  de^  without  a  chance  of  the  powder  being  ignited 
tW  bondag  of  shells  near  Mt.** — Second  Heport  on  Army  and  Ordnance 
,1849,  p.  325. 

X   2 
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ticularly  of  a  large  ship — ^by  the  accidental  ignition  of 
her  own  ammunition,  or  by  the  explosion  of  her  own 
projectiles,  having  been  publicly  declared  and  widely 
circulated,  on  the  authority  of  the  great  originator  of 
the  system  of  horizontal  shell-firing  (which  we  have 
imitated  in  principle,  and  far  surpassed  in  degree),  as 
a  warning  of  danger  to  his  countrymen,  to  which  no 
doubt  they  will  listen,  and  endeavour  as  much  as 
possible  to  avoid — inclines  the  author  to  think  that 
General  Paixhans'  opinion  and  advice  demand  the  most 
serious  consideration  from  all  who  are  interested  in  the 
British  Naval  Service-  The  multiplicity  and  acciunula- 
tions  of  incendiary  and  explosive  projectiles  on  the  fight- 
ing decks  of  our  ships,  the  system  of  shell-firing  from  all 
natures  and  descriptions  of  ordnance,  and  the  inordinate 
magnitudes  of  ships,  not  only  exceed  what  General 
Paixhans  proposed  in  his  original  work  (Za  Nouvelle 
Force  Maritime)  j  but  even  surpass  the  extent  to  which 
subsequent  French  naval  administrations  have  assumed 
the  responsibility  of  transgressing  his  proposition ;  and, 
consequently,  we  are  more  likely  than  they,  or  any  other 
naval  power,  to  incur  the  risk  of  such  a  catastrophe  as  that 
which  General  Paixhans  has  darkly  foreshadowed. 

The  author  has  stated  in  the  previous  edition  of 
this  work  (page  270  and  the  Note),  that  M,  Paixhans' 
original  proposition  was  to  apply  the  canon-obusier  to  a 
small  extent  only  in  the  naval  service.  The  commission 
appointed  by  the  Minister  of  Marine,  to  witness  and  re- 
port upon  the  experiments  of  1821,  approved  of  Colonel 
Paixhans'  new  and  powerful  canon-obusier  of  80,  and  re- 
ported that  it  was  well  adapted  to  become  the  armament 
of  small  vessels  (as  a  pivot-gun),  but  that  the  introduction 
of  shell-firing  into  the  naval  service  would  require  the 
utmost  precautions  to  prevent  the  many  fearful  accidents 
which  might  arise  from  the  use  of  live  shells  on  board  a 
ship,  and  therefore  recommended  that  i/*  introduced  into 
ships  of  the  line,  it  should  be  in  very  limited  numbers. 

In  1824,  theMinister  of  Marine,  imwilling  to  carry  into 
effect,  on  his  sole  responsibility,  the  recommendation  of 
the  Commission  of  1821,  nominated  another,  the  members 
ofwhich  were  to  revise  its  Report,  and  to  state  their  own 
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opinion  and  decision.*  Both  reports  were  then  referred 
to  the  Coniit<^  Consultatif  de  la  Marine,  with  a  series  of 
questions  upon  them ;  to  these  the  Comity  replied  upon 
tiie  subject  of  danger,**  that  no  possible  precaution  could 
altogether  suffice  to  prevent  effectually  the  most  dan- 
gerous consequences  if  the  use  of  canons  a  bombes  and 
live  shells  should  be  extended  generally  to  every  deck 
of  a  ship ;  but,  being  of  opinion""  that,  if  the  number  of 
thoee  guns  were  limited  to  two,  or  at  most  four,  placed 
only  on  the  lower  deck,  and  near  to  the  shell  room,  the 
dangers  would  be  comparatively  small,  the  Comite  con- 
sented to  this  limited  arrangement.  Upon  the  question 
of  magnitude  of  vessels,  they  stated  that,  as  large  ships 
in  which  great  numbers  of  men,  guns,  shells,  and  quan- 
tities of  ammunition  were  concentrated,  would  be  ex- 
posed, in  proportion  to  their  size,  to  the  chances  of  a 
a^jlagration  ghtdral^  or  une  explosion  entihre,  therefore  the 
Committee  recommended  that  comparatively  small  ves- 
sels should  be  introduced  in  place  of  large  ones.  The 
reader  will  have  perceived  that  the  adoption  of  a  con- 
trary measure  in  France  has  produced  General  Paix- 
hans*  severe  condemnation  of  the  error.  These  limita- 
tions and  regulations  for  the  safe  custody  of  shells,  were 
(as  may  be  seen  by  referring  to  Section  No.  16  of 
General  Paixhans'  work,  page  85,*  where  the  danger 

*  B«(ipOft  fait  fur  les  premieres  experiences  de  Brest,  en  Janvier,  1824,  par 
voe  ooountMioQ  oompcM^  des  chefs  sup^rieurs  de  la  marine,  do  g^nie  maritime 
ft  4e  ratttllerie. — Faixhans^  p.  41. 

>i^iW  de  MM.  le  Vice-Amiral  Comte  de  Gourdon,  commandant  la  marine 
i  IW»t ;  Lie  Kerlerec,  major-ge'n6ral  de  la  marine;  GeofTroi,  dirccteur  des  con- 
•tmctJoQs  narales;  IVUerii,  directenr  du  port;  Godehert,  directeur  de 
PtftiUcne;  l^emarautv  Lahalle,  Coarcy  et  Touffet,  capitaines  de  vaisseau; 
>:m  tt,  tim-direciear  des  cunstnictions ;  G^rodias,  soos-directenrde  Tartillerie ; 
<rtc|iaec  des  Toocbes,  sous-directeur  da  port ;  Lettr^,  De  Roeey,  Coubitte,  et 
I^HbAii,  eafiitaiDee  de  fr^te. — Paixhant,  p.  44. 

^  Avis  da  Oxniie  Consultatif  de  la  Marine ;  NouTelles  experiences 
'ciAiWiea,  plas  ^tendues  que  les  precetlentes. — PaUhans,  p.  47. 

*  Kapport  fait  sur  les  secondes  experiences  de  Brest,  en  Septembre  et 
<  ictobre  1  ■924,  |«r  one  commission  composes  des  chefs  suj^rieurs  de  la  marine, 
d%  crnie  maritioM  et  de  Tartillerie. — Paixharu^  p.  67. 

fSizne  de  MM.  le  Contre-Arotral  Benceret,  president  de  la  commission; 
>  KjnAauA  ifodeberty  directeur  de  Tartillerie  navale;  LasMle,  Russel,  et 
i^iie,  ^pt«»'**«  de  raisseaa ;  Simon,  sous^irecteur  des  constructions  na vales ; 
Ocodas,  sooa-difecteur  tie  Tartillerie  navale ;  lionguevillc  et  Pasqoier,  capi- 
Udkss  de  (refgOes. — Pou-Aaiu,  p.  59. 

*  •  Hi— fritione  sur  le  danger  que  pourront  courir  noe  vaisseaux  par  les 
quails  cmploieroiit  eox-mdmes. — Paixhan^  p.  84. 
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which  shell-armed  vessels  will  incur  from  the  explosion 
of  their  own  shells  is  pointed  out)  framed  expressly  to 
prevent  the  recurrence  of  such  awftj  catastrophes  as 
those  which  occurred  on  board  the  "  Theseus"  (.Ajt.  273, 
Note),  which  produced  a  prodigious  sensation  at  the 
time,  though  sne  was  no  longer  a  French  ship :  such 
also  as  the  explosion  which  took  place  in  a  French  ship 
at  Aboukir  :  the  burning  of  the  "  Formidable,"  which 
took  fire  in  the  poop  in  the  combat  off  the  island  of 
Groix,  in  1795,  from  the  explosion  of  shells,  by  which 
she  was  disabled  and  obliged  to  surrender,  with  the 
loss  of  220  men  out  of  a  crew  of  666;  and  lastly, 
the  blowing-up  of  a  French  ordnance  store-ship,  con- 
taining quantities  of  live  shells.  All  these  accidents 
were  ascribed  to  want  of  prudence  in  the  safe  custody 
and  stowing  of  shells,  and  particularly  to  exposing  them 
on  deck,  "  autour  des  canons ;"  which  accidents,  a  strict 
observance  of  the  foregoing  regulations  and  precau- 
tions, it  is  asserted,  womd  have  effectually  prevented : 
relying  on  the  efficacy  of  those  regulations,  we  adopted 
them;  but  they  have  since  been  either  rescinded  or 
violated,  both  in  the  French  and  in  the  British  service, 
and  thereby  the  dangers  said  to  have  been  extinguished, 
are*  reproduced  and  reactivated. 

The  Academy  of  Sciences  was  consulted  on  the  whole 
of  those  proceedings,  and  reported  their  concurrence  in 
the  views  taken  by  the  Commissions  and  Comity  Con- 
sultatifs,  to  which  the  professional  questions  had  been 
refeTrred.* 

By  decree  of  1838,  in  conformity  with  the  Reports 
and  recommendations  of  the  commissions  and  Comity 
Consultatifs,  as  stated  in  the  previous  pages,  the  intro- 
duction of  canons-obusiers  into  line-of-oattle  ships  was 
limited  to,  at  most,  four;  these  to  be  placed  on  the 
lower  deck,  and  near  to  the  shell-room ;  and  the  like 


*  Rapport  fait  a  rAcad^mie  des  Sciences  et  approuv^  par  eUe  le  10  Mai, 
1824.— PaixAan*,  p.  46. 

Si^^  de  MM.  le  Baron  Vane,  ancien  inspecteur  g^n^ral  des  constnxctiona 
navales ;  De  Rosse,  contre-amiral ;  De  Koni ;  Marqais  de  La  Plaoe ;  le 
Marshal  Due  de  Baguse,  rapporteur ;  et  Banm  Fourier,  secretaire  perptftoel 
de  PAcad^mie  pour  les  Sciences  Math^matiques. — PoiiahaaM^  p.  46. 
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limitation  was  long  observed  in  onr  service,  with  re- 
spect  to  the  analogous  and  equivalent  pieces  of  ord- 
nance, the  8-inch  shell  guns.  But  since  1838,  succes- 
sive French  naval  administrations,  regardless  of  the 
limitations  prescribed  by  the  commissions  of  1821, 1824 
— in  defiance  of  the  injunctions  of  the  Comity  Consul- 
tatif,  and  of  the  decision  of  the  Minister  of  Marine,  by 
whom  those  recommendations  were  approved  and  con- 
firmed, have  sanctioned  the  great  augmentations  decreed 
by  the  regulations  of  1848,  1849,  and  subsequently,  in 
the  number  of  canona-obusiers  assigned  for  the  arma- 
ment of  the  French  navy/  These  augmentations,  with 
the  increased  magnitude  of  ships,  and  other  extensions 
which  Oeneral  Faixhans  disowns  having:  had  any  share 
in  piomotm^,  and  against  which  he  now  remoiLstrateB, 
we  on  this  side  of  the  water  have  far  exceeded.  See 
Armament  of  the  British  Navy,  as  .regulated  in  July, 
1848,  Appendix  F,  compared  with  what  it  is  now,  Art. 
271,  and  r^ote,  p.  267. 

It  was  not  the  author  s  intention  to  open,  or  even  to 
t<mch  upon,  this  delicate  subject  on  the  present  occasion, 
further  than  he  has  already  done  in  the  third  edition  of 
thk  work,  (Article  246  et  seq.),  but  the  whole  of  this 
€}iiestion  having  been  opened  by  the  distinguished  ori- 
frinator  of  the  shell  system,  in  the  important  document 
which  he  has  recently  published ;  and  concurring  en- 
tirelv,  as  the  author  does,  with  him  as  to  the  great 
perils  which  he  apprehends  from  such  an  extension  of 
the  armament,  and  magnitude  of  ships  j  seeing  also  that 
the  fleets  of  England  and  of  France  are  now  acting 
together  upon  a  system,  the  dangers  of  which,  from  its 
exceasea,  may  be  perilous  to  both,  particularly  if  they 
•faonld  attack  powerful  land  batteries  or  fortresses, 
he  has  been  induced  to  express  himself  strongly,  in  the 
hofie  that  the  threatened  danger  may  be  diminished 


*  It  will  be  perceiTed,  od  rcferriag  to  ilia  regulation  for  the  armAment  of 
ite  yiii.li  imwj  (Appendix  C),  thai  this  timitatioo  waa  strictly  observed  in 
t^  aser«M  of  1S24,  1838 ;  relaxed  in  that  of  1848 ;  further  relaxed  hr  the 
4mFm  of  1S49,  and  subaeqnently  still  more  so  by  extending  shell-finng  to 
ao  ndl  M-pooader  gmia  as  well  as  canons -obnsierB. 
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by  attention  in  high  quarters  to  the  advice  of  General 
Paixhans,  and  the  suggestions  which  the  author  has 
long  since  ventured  respectfully  to  offer. 

With  respect  to  the  remark  of  General  Paixhans,  in 
his  recent  paper,  that  the  more  the  weapons  of  war  are 
rendered  powerful,  the  less  are  battles  destructive  of 
human  life ;  the  author  wishes  to  observe  that,  however 
this  may  he  true  of  the  number  of  men  killed  or 
woimdea  in  actual  conflict,  it  is  not  so  of  incendiary 
warfare,  whether  practised  against  ships  or  towns :  it 
was  not  so  at  Sinope,  and  will  not  be  so  in  like  circimoL- 
stances  hereafter.  The  loss  of  life  which  will  take  place 
when  incendiary  projectiles  are  employed  cannot  but 
be  far  greater  than  on  any  occasion  in  ancient  warfare. 
War  may  be  made  suflSciently  costiv  to  deter  nations 
from  entering  into  it,  unless  when  forced  to  do  so  by 
circumstances  similar  to  those  in  which  this  nation  is 
now  placed ;  but  it  may  be  rendered  effectual  without 
being  entirely  merciless.  The  great  Nelson  prayed  that 
humanity,  after  victory,  might  be  the  predominant 
characteristic  of  British  seamen. 

307.  If  General  Paixhans  be  right  in  stating  that  the 
danger  of  a  ship  being  blown  up,  increases  in  propor- 
tion to  the  number  of  explosive  projectiles  and  the 
quantity  of  inflammable  matter  which  may  be  accumu- 
lated on,  or  in  circulation  throughout,  her  fighting 
decks,  the  author  cannot  be  wrong  in  asserting  that  the 
danger  will  be  lessened  in  proportion  as  the  causes  are 
diminished,  and  consequently  that  the  danger  must 
disappear  when  no  such  cause  is  present.  This  being 
so,  it  must  follow,  when  a  ship  has  no  live  shells  stowed 
on  her  fighting  decks  (mines^  in  fact,  ready  laid  to  her 
enemy's  hands,  and  ever  ready  to  be  sprung  by  the  blow 
of  a  solid  shot  or  the  explosion  of  a  shell),  and  is  so 
armed,  in  the  main,  as  to  be  able  to  drive  into  and 
through  her  opponent  the  greatest  number  possible  of 
solid  shot,  in  the  least  time,  from  guns  double  shotted, 
at  distances  beyond  the  reach  of  shell  guns  similarly 
charged ;  that  such  a  ship,  all  else  being  equal,  must 
carry  the  day  over  any  vessel  armed  with  much  heavier. 


'iH*i^^ 
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and  therefore,  in  proportion,  fewer  pieces  of  ordnance 
for  shell-firing :  the  latter  vessel  miLst,  moreover,  have 
vast  numhers  of  live  shells  stowed  on  her  decks ;  she 
will,  therefore,  have  to  contend  with  the  rapid  inpour- 
ings  of  her  enemy's  solid  shot,  and  at  the  same  time 
be  exposed  to  the  treacherous  effects  of  her  own  pro- 
jectiles. 

Upon  a  full  and  very  serious  consideration  of  the 
dancer,  admitted  by  General  Paixhans  in  his  original 
work,  and  the  limitations  under  which  t)nly  his  system 
was  adopted  (as  stated  in  the  preceding  article),  the 
author  cannot  forbear  to  express  his  opinion  that  no 
shells  should  be  permitted  on  the  fighting  decks  of  a 
ship  under  any  circumstances ;  and  the  time  for  making 
this  alteration  is  apt ;  because  the  reason  for  placing 
complements  of  shells  on  the  fighting  decks  of  ships 
was,  to  enable  them  to  keep  up  quick  shell-firing 
when  in  close  action  with  ships.  But  this  is  not 
likely  to  occur  in  the  present  war,  at  least  not  so 
suddenly  as  not  to  have  time  to  bring  shells  up  as 
qoickly  as  necessary.  But  in  action  against  fortresses, 
torts,  and  land-defences  faced  with  hard-stone  walls, 
neither  quick  shell-firing  nor  any  shell-firing  will  be 
required  from  the  broadmde  batteries  of  shins  (see  Art. 
331,  ^  9eq.)f  though  howitzer  or  horizontal  shell-firing 
firom  the  pivot-guns  of  steamers,  against  troops,  or  for 
enfilading,  or  for  incendiary  purposes,  and  mortar-shells 
from  bomb-ships,  will  always  be  important  adjuncts  in 
the  attack  of  fortresses  and  arsenals. 

308.  It  appears  from  what  is  stated  in  the  proceedings 
of«  and  the  evidence  taken  before  the  French  Parlia- 
mentary Conmiittee  (TEnquete  Parlementaire)  that  French 
naval  ofiicers  are  becoming  very  sensible  of  the  fact,  that 
tliey  have  overloaded  their  vessels  with  armaments 
which  exceed,  in  the  aggregate,  the  just  proportion 
which  should  be  maintained  between  the  total  weight 
of  metal  and  other  material  forming  the  armament,  and 
the  displacement  of  the  ship ;  and  consequently  affecting 
prejodicially  her  stability  and  speed;  that  thev  have 
auiz^mented  the  weight  of  armament  for  these  slxips,  to 
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extents  disproportioned  to  the  ^^  d^veloppements  relatifs 
de  leur  car^ne."  That  they  have  not  only  overloaded 
their  ships  with  too  much  weight  of  metal  in  the  aggre- 
gate, hut  have  introduced  ordnance  of  such  surpassing 
weight,  individually,  as  to  have  reduced  the  number  of 
fi:xms  beneath  that  which  ships  should  carry,  in  relation 
to  their  tonnage.  That  di^kdng  a  superior  number 
of  guns,  (SO-pounders  No.  1),  by  a  smaller  number  of 
canons-obusierSj  far  from  adding  to  the  real  battle-power 
of  a  ship,  detracts  from  it.  The  number  of  mts  or 
impacts,  all  else  being  equal,  will  be  proportionally 
greater  when  the  armament  consists  of  30-pounder  guns, 
than  when  oanona-obitsiers  are  used  instead  of  those  ;  that 
30-pounder  shot  have  force  sufficient  to  penetrate  the 
side  of  any  ship,  even  when  two  shots  are  fired ;  that 
firing  two  shots  from  canons-obtmers  of  80  is  interdicted ; 
that  the  principal  and  most  decisive  battle-power  in 
close  action,  is  the  facultv  of  pouring  into  an  enemy's 
ship  a  superior  number  of  solid  shot  in  the  least  possible 
time ;  that  the  use  of  solid  shot  should  therefore  be  the 
rule,  shell-firing  the  exception ;  that  a  single  man  can- 
not easily,  and  quickly,  put  into  a  gun,  a  projectile 
larger  or  heavier  than  at  most  a  36-pounder ;  and  that 
the  time  required  for  loading  heavier  guns,  even  with 
increased  gun  crews,  becomes  greater  in  proportion  as 
the  weight  and  magnitude  of  a  projectile  increase : 
these  disadvantages  are  exclusive  of  the  objections 
to  all  chambered  guns  in  quick  firing.  De  la  Gravi^re 
declares  :  ^^  C*est  k  cette  superiority  dans  le  tir  que 
nous  eussions  dii  attribuer  les  pluspart  de  nos  reverses 
depuis  1793  :  c'est  k  cette  grdle  de  boulets,  ccmime 
r^crivait  Nelson,  que  I'Angleterre  devait  alors  Fempire 
absolu  des  mers,  qu*il  devait  lui-m6me  la  victoire 
d'Aboukir,   et   qu'il  allait  devoir  celle  de  Trafalgar. 

Us  jonchaient  nos  ponts  de  cadavres."    (vol.  ii. 

pp.  175,  176.)  And  in  another  place  he  adds:  **Au- 
jourd'hui  mSme,  en  efiet,  oil  la  science  pyrotechnique  a 
fait  d'immenses  progr^s,  on  pent  se  demander  encore  a 
les  boulets  creux  m^ritent  bien  r^ellement  Feffravante 
reputation  qu'on  leur  a  faite,  et  si  le  tir  plus  rapide  et 
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plus  sGu-  des  projectiles  pleins  n  est  point  toujours  celui 
dont  refficacdt^  demeure  le  mieux  ^tablie/'  (vol.  i.  p.  99.) 

These  yiews  and  opinions  coincide  so  much  with  what 
the  anther  had  previously  stated  in  the  former  edition 
of  tliis  work,  and  has  now  more  expressly  enunciated  in 
the  foregoing  article,  that  he  may  he  excused  for  thus 
availing  himself  of  the  important  weight  of  opinions 
coming  from  so  experienced  and  enlightened  a  body  of 
men  or  science  and  experience,  on  the  other  side  of  the 
Channel,  concurrently  with  those  of  many  persons  at 
home.  But  hefore  quitting  this  part  of  his  subject,  he 
is  anxious  to  state  explicitly,  that  though  perhaps  it  may 
be  generaUy  regretted  that  shell-firing  should  ever  have 
been  thoui^ht  of  for  the  naval  service,  yet,  having  been 
introduced  in  other  navies,  it  is  no  longer  a  question 
whether  or  not  we  should  adopt  it  likewise.  The  author 
18  far  from  thinking  that  it  ought  to  be  abolished  in 
oar  service  so  long  as  it  is  retained  in  others.  No 
donbt  the  burning  of  the  Turkish  squadron  at  Sinope 
is  an  awful  proof  of  the  destructive  effects  of  the  Paix- 
bans*  shell  practice,  and  may  well  be  brought  against  any 
proposition  for  the  rejection  of  that  practice ;  but  the 
rnntnor  does  not  propose  to  relinquish  or  to  enfeeble  that 
system :  he  aflirms  it  in  principle,  but  condemns  the 
excesses  to  which  we  have  carried  it.  Its  originator 
disowns  the  excesses,  and  the  author,  agreeing  with 
bim,  condemns  them,  from  a  thorough  conviction  of 
the  dangers  to  which  they  give  rise. 

30!^  If  the  armament  of  the  British  Navy  consisted 
of  a  judicious  combination  of  shell-guns  and  solid-shot 
fnms,  each  confined  to  the  use  of  their  legitimate  and 
appropriate  projectiles,  our  ships  would  be  deprived  of 
Done  of  their  real  battle-power,  by  restoring  to  solid- 
shot  gnns  the  exclusive  use  of  their  own  missiles.  The 
shell-power  of  a.  ship  would,  by  such  a  wise  combina- 
tion, suffice  for  a  special  use  of  shells ;  there  would  be  no 
need  to  place  any  shells  on  the  fighting  decks,  and  there 
would  be  no  difiiculty  in  providing  ample  space  for  stow- 
ing them  in  shell-rooms ;  whilst  by  restoring  to  soUd-shot- 
gonB  the  use  of  projectiles  suitea  to  their  very  natures, 
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the  danger  of  placing  multiplicities  of  shells  on  the 
fighting-deck  for  their  use,  would  be  entirely  avoided. 
"  If  it  were  proposed,"  observes  the  Comity  consultatif 
de  la  Marine,  pp.  49,  50,  "  to  give  hollow  projectiles  to 
a  hundred  pieces  of  ordnance  on  board  a  abip,  the  pre- 
cautions to  be  taken  would  be  numerous,  and  the  danger 
would  be  diflScult  to  avoid ;  but  it  is  proposed  to  have 
only  four  or  six  canons  a  bombes^  which  being  placed  on 
the  lower  deck,  can  be  supplied  with  their  shells  by 
conveying  these  last  a  short- distance  only ;  and,  though 
powerful  guns,  being  few,  they  will  require  but  a  mode- 
rate quantity  of  ammunition." '  Yet  we  have  vastly 
multiplied  the  number  of  shell  guns,  and  thus  we 
persist  in  braving  the  dangers  against  which  these 
warnings  are  pronounced,  and  have  hurried  on  the 
French  to  do  the  like.  The  diflSculty  of  providing 
safe  stowage,  for  many  hundred  of  shells,  in  some 
cases,  in  shell-rooms  whose  heights  are  limited,  by  the 
necessity  of  keeping  their  tops  or  crowns  sufficiently 
below  the  water-line,  renders  it  necessary  to  add  to  their 
length,  and  hence  has  arisen,  in  a  CTeat  degree,  the 
costly  lengthening  of  ships,  to  enable  them  to  stow 
their  vast  complements  of  shells.  The  real  battle- 
power  that  would  be  restored  to  ships,  by  this  emanci- 
pation of  solid-shot-guns  from  the  obUgation  to  use 
shells,  consists  in  the  superior  range,  accuracy,  and 
penetrating  force  of  solid-shot-guns,  in  their  superiority 
for  firing  double-shot  (Arts.  253,  264),  and  in  the 
greater  number  of  guns  which  vessels  so  armed  would 
carry  in  relation  to  their  tonnage;  and  the  reader, 
pursuing  the  argument  briefly  stated  in  the  third 
edition  of  this  work  (Arts.  246  to  248  of  that  edition), 
and  given  at  greater  length  above,  will  not  fail  to 
arrive  at  a  just  conclusion. 


*  "  S'il  8*agi88ait,*'  observes  the  Comity  consultatif  de  laMarioe,  pp.  49, 50, 
"  de  donner  des  projectiles  creuz  ik  cent  boucbcs  h  feu  du  haut  en  has  d*un 
vaisseau,  les  precautions  seraient  infinies  et  le  danger  difficile  k  ^viter  ;  mala 
il  ne  s'agit  ici  que  de  quatre  ou  six  canons  k  bomb^  qui,  ^tant  places  dans  la 
batterie  basse,  recevront  leurs  projectiles,  sans  longs  trajets,  et  qui,  ayant  una 
tr^grande  puissance,  n'auront  qu*un  approvisionnement  peu  nombreuz.** 
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The  number  of  shots  that  were  fotUKT  sticking  in  the 
sides  of  line-of-battle  ships  after  actions  in  the  late  war 
has  since  been  used  as  an  argument  against  the  efficiency 
of  solid  shot,  and  in  favour  of  shells :  but  Simmons,  in 
his  excellent  work  on  the  effects  of  heavy  ordnance, 
pp.  69,  70,  attributes  this  most  justly  to  the  custom  of 
double  and  treble  shotting  then  so  general ;  and  the 
author  has  shown  in  Art.  254  that  this  arose  in  some 
cases  from  carrying  a  little  too  far  the  well-known  fact 
that  by  reducing  the  charge  to  what  is  just  sufficient 
to  produce  penetration  through  the  side  of  a  ship,  the 
ravaging  and  splintering  effects  are  increased :  these 
errors  will  probably  exist  no  longer ;  but  however  this 
may  be,  if  solid  shots  have  not  power  to  penetrate 
uniler  the  circumstances,  still  less  could  shells  or  hollow 
abots  do  so. 

310.  When  it  is  imavoidably  necessary  to  fill  shells  on 
board  ship,  the  metal  fiize  should  be  carefully  brushed 
and  luted  before  it  is  put  in ;  the  shell  should  be  filled 
br  means  of  a  funnel,  taking  care  to  insert  its  orifice 
below  the  screw  in  the  tap  of  the  shell,  so  that  no  grains 
of  powder  may  get  into  tne  thread.  To  guard  the  more 
effectually  against  this  accident,  the  female  screw  in  the 
tap  of  the  shell  should  Ukewise  be  carefully  brushed  out 
before  the  fuze  is  introduced,  and  a  voasher  of  parchment 
or  some  other  material  should  be  placed  under  the  collar 
or  head  of  the  fuze,  that  there  may  be  no  contact 
between  the  metals  of  the  fuze  and  the  shell. 

All  sea-service  sheUs  are  fixed  to  wooden  bottoms  by 
•traps  or  bands  of  tin,  or  snaked  by  yams  to  grommets 
of  rope,  to  prevent  the  shell  from  tummg  m  setting 
home;  the  latter  is  the  more  certain  expedient,  on 
aoooont  of  the  tin  straps  being  Uable  to  be  broken,  or 
injured  by  damp. 

311.  I*  uzes  should  be  frequently  examined  to  see  that 
their  caps  have  not  become  so  corroded  as  to  be  im- 
moveable, but  it  must  be  remarked  that  this  can  be 
nft^ly  done  only  by  putting  the  shell  whose  fuze  is  to 
be  so  examined  into  a  gun  previously  loaded  with  a 
fcrw  ounces  of  powder — the  range  to  the  front,  right 
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and  left,  being  clear.  The  cap  may  then  be  screwed 
oflF  safely  with  the  instrument  propos^  by  Captain  Nott, 
a  brass  wrench  supplied  for  that  purpose ;  the  same 
instrument  is  used  for  fixing  the  fuze  in,  and  with- 
drawing it  from  the  shell ;  the  men  who  turn  the  in- 
strument  keeping  well  within  it  and  the  shell ;  and,  in 
the  event  of  the  fuze  igniting,  the  shell  would  be  blown 
out  of  the  gun. 

The  examination  of  percussion  fuzes  will  be  still  more 

Serilous,  but  at  the  same  time  more  necessary ;  for  the 
eteriorating  effects  produced  by  vicissitudes  of  climate 
and  temperature,  and  by  sea-damp  on  the  chemical  com- 
pounds contained  in  those  shells  when  long  stowed  in  a 
ship,  have  not  yet  been  ascertained.  To  tamper  with  such 
explosive  bodies,  by  opening,  examining,  renewing,  and 
replacing  them  onboard  of  ship,  should  not  be  permitted 
on  any  account  ;•  and  there  only  remains  to  be  tried  the 
effect  of  firing  them  against  rocks  or  other  resisting 
masses.  This  may  not  always  be  convenient  or  possible, 
and  at  best  will  only  show  whether  or  not  the  shells 
fired  have  been  efficient :  it  will  not  show  that  all  those 
in  the  ship's  store  rooms  will  prove  so  thereafter ;  and 
failures  not  unfrequently  occur,  even  with  new  made  per- 
cussion fiizes. 

312.  In  the  experiments  of  1853,  several  8-inch  shells 
were  found  to  have  struck  the  object  without  exploding ; 
some  stuck  in  the  side  of  the  hulk ;  others  passed  through 
the  wood,  which  was  unsound,  the  shock  not  having  been 
sufficient  to  produce  the  explosion.  An  8  or  10-inch  shell 
passed  through  the  near-side,  and  struck  an  iron  bolt  on 
the  opposite  side,  yet  did  not  explode,  the  percussion 
fiize  being  found  entire.  Thus  those  projectiles  failed 
as  shells,  and  did  not  even  succeed  as  shots.  Had  those 
shells  which,  stuck  in  the  sides  or  lodged  in  the  body  of 
the  hulk  been  fitted  with  time  fuzes,  the  effect  of  their 
explosion  would  have  been  the  greatest  possible.     Many 


•  **  An  awful  explosion  took  place  in  the  labomtoty  at  Bocbefort,  in  1851,  in 
preparing  the  implements  for  sbell-firing,  in  which  a  maitre-d'artificierB  and 
several  men  were  Killed ;  and  a  similar  accident  at  Mauvillon,  by  which  seven 
seamen  gunners  perished." — UEnquete  Parkmentaire^  vol.  i.  p.  828. 
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of  Moonom^B  fazes  were  picked  up  entire  and  nninitired 
amoDgut  niunerouB  splinters  of  skeUs  after  the  experi- 
ments  had  been  made.  The  old  hulk  the  ^^  York"  was 
no  doubt  very  much  riddled  and  ravaged  by  these  ex- 
periments ;  but  she  was  not  burnt,  which  she  must  have 
been  by  even  one  such  shell  as  that  mentioned,  or  by 
one  or  two  of  the  shells,  having  time-fuzes,  which  were 
planted  in  the  ^^  Prince  George ''  in  the  experiments  of 
1838. 

313.  It  is  now  of  vast  importance  to  the  naval  service 
of  this  country  that  a  series  of  experiments  should  be 
undertaken  in  order  to  establish,  if  possible,  the  foUow- 
ing  points  : — 1st.  What  are  the  effects  produced  on  the 
sides  of  a  ship  by  firing  against  them  shells  with  dif- 
ferent degrees  of  velocity  ?  for  example,  at  short  ranges, 
with  fuU  charges;  at  medium  ranges  and  with  medium 
charges;  and  at  long  ranges  with  reduced  charges. 
2ndly.  At  what  time,  and  where,  would  the  bursting 
take  place?  3rdlv.  At  what  ranges  and  with  what 
velocities  would  the  shell  explode  by  the  concussion 
without  penetrating  at  all  into  the  timber  ?  and  must 
the  blow  lie  verv  slight  to  have  this  effect ;  that  is,  to 
rendo*  the  shell  hannless  ?  The  foUowing  facts  may 
be  considered  as  affording  answers  to  some  of  the 
above  inquiries;  and  may  be  of  use  in  regulating 
the  charges  of  powder  in  shell-firing  against  ships. 
At  1250  yards,  10  lbs.  of  powder  drove  an  8-inch  shell 
throi^h  one  side  and  lodged  it  in  the  further  side  of  a 
Une-of-battle  ship  at  the  K>wer-deck  ;  with  8  lbs.  of  pow- 
der an  8Hnch  shell  perforated  the  first  side  and  rebounded 
from  the  other.  At  900  yards,  with  charges  of  8  and 
10  Ibsw  of  powder,  8-inch  shells  passed  through  the  first 
dde  Bnd  lodged  in  the  second.  At  600  yards,  with 
charges  of  7  and  8  lbs.  of  powder,  8-inch  shells  just  per- 
formled  both  sides  and  then  dropped.  At  600  yards,  an 
8-iiich  shell,  with  a  charge  of  5  lbs.  of  powder,  passed 
through  the  first  and  lodged  in  the  second  side.  At  300 
jrards,  with  charges  of  7  and  8  lbs.  of  powder,  8-inch 
■helk  perforated  both  sides  and  buried  themselves  in  the 
batt.    W  ith  hollow  shot,  plugged,  of  56  lbs.,  and  a  charge 
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of  10  lbs.  of  powder,  at  1250  yards,  the  shot  passed 
through  the  first  side  and  buried  itself  in  the  second. 
With  12  lb.  charges  (now  abandoned)  shells  frequently 
burst  in  the  gun,  or  at  its  muzzle. 

In  May,  1853,  at  the  request  of  the  Special  Committee 
of  Artillery  Officers,  six  32-pounder  shells,  and  six 
8-inch  shells,  all  fitted  with  Freebum*s  concussion  fuzes, 
were  fired  from  the  "  Excellent "  at  the  "  York  "  hulk, 
at  1200  yards  distance,  when  the  following  results  were 
obtained  : — Every  shell  struck  the  hulk :  of  these  10 
burst  immediately  ;  one  struck  an  iron  knee  and  broke, 
and  one  did  not  Durst.  There  was  no  premature  explo- 
sion ;  the  trial  was  therefore  very  satisfactory,  and  it  was 
recommended  that  some  fuzes  of  the  same  kind  should  be 
made  at  the  Royal  Laboratory,  in  order  to  be  preserved 
there  as  patterns  for  future  constructions. 

314.  It  has  hitherto  been  ^nerally  supposed  that  the 
frequent  bursting  of  shells  m  or  near  the  muzzles  of 
guns,  when  impeUed  by  large  charges,*  arose,  in  common 
shells,  from  the  dislocation  of  the  composition  contained 
in  the  fuze,  and  particularly  in  short-time  fuzes;  and 
with  respect  to  Shrapnel  sheUs,  in  which  it  is  most 
essential  that  large  charges  should  be  used,  the  pre- 
mature explosions  which  frequently  take  place  were 
supposed  to  be  due  to  the  same  cause.  It  was  to  deter- 
mine this  point  that  a  committee  was  appointed  to 
make  experiments  and  report  upon  those  failures. 
The  committee  recommended  that  the  service  charges 
for  spherical  case  shot  should  be  considerably  reduced ; 
this  measure,  having  been  approved  and  adopted,  has, 
by  so  much,  deprived  that  description  of  shell-firing  of 
the  essential  cause  of  its  efficiency.  But  it  was  surmised 
by  many,  and  firmly  believed  by  the  author,  that  those 
premature  explosions  neither  arose  from  didocations  of 
the  short  column  of  composition  in  the  fuze,  nor 
from  the  friction  of  the  bullets  on  the  bursting  charge 

*  **  In  firing  Shrapnel  shells  from  heavy  32-poander8  and  S-inch  guns,  a 
charge  of  6  lbs.  is  not  to  be  exceeded,  and  is  the  most  effective  that  can  be 
used  with  these  guns ;  with  a  greater  charge  the  shells  will  very  frequently^ 
burst  in  the  gun  from  the  concussion  on  firing.'* — "  Excellent "  Instrttetion*, 
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oontained  in  the  shell,  in  the  interstices  between  the 
balls ;  for  it  has  been  recently  proved  that  shells  with- 
out fnzes,  the  taps  stopped  with  iron  plugs,  explode  at 
or  near  the  muzzle  of  the  gun  when  fired  with  large 
charges ;  and  the  friction  of  the  bullets  on  the  powder 
(which  is  effectually  prevented  in  Captain  Boxer's  fuzes) 
can  scarcely  be  the  cause  of  the  explosion,  because  friction 
cannot  have  had  time  to  produce  the  heat  required 
to  ignite  the  bursting  charge  on  the  shell  issuing  from 
the  g^,  although  it  might  do  so  in  the  course  of,  and 
near  the  end  of  its  flight,  from  the  grinding  of  the 
powder  by  the  balls.  It  may  therefore  be  surmised 
that  the  explosion  of  the  shell  at  the  instant  of  firing 
can  arise  from  no  other  cause  than  that  gunpowder  is 
explosive  by  percussion,  and  that  the  bursting  charge 
is  exploded  by  the  shock  of  discharge,  just  as  when  a 
loaded  shell  is  struck  by  a  shot  it  is  exploded,  not  by  a 
spark  elicited  on  the  previous  breaking  of  the  shell,  but, 
aa  already  stated,  by  the  ignition  of  its  contents  contem- 
poraneooaly  with,  or  instantaneously  after,  it  is  broken 
It  the  blow. 

*  The  fact,  incontestably,  is  that  gunpowder  is,  in  a 
considerable  and  dangerous  degree,  explosive  by  per- 
coffiion,  concussion,  compression,  and  friction,  and 
tlKNig^h  not  instantaneously,  yet  gradually,  by  even  a 
email  degree  of  heat.  To  one  or  other  of  these  latent 
dangers  in  gunpowder,  and  the  more  easily  ignited 
compoonds  for  fuze-primings,  &c.,  may  be  ascribed 
tbe  unaccountable  explosions  which  so  frequently 
occur  in  the  powder-mill,  the  laboratory,  the  fire- 
workers* manufactory,  and  in  ships,  as  well  as  the  fre- 
2 cent  explosions  of  ammunition  in  tumbrels  and  on  the 
ebi  waggons,  and  of  which  no  good  account  has 
lieen  given,  because  in  general  all  the  persons  near  and 
skhont  are  killed.  A  very  terrific  case  of  this  description 
occurred  at  Portsmouth,  in  1851,  where  a  large  con- 
cr>onie  of  naval  and  militarv  officers  and  many  other 
persona  assembled,  at  the  ^^ire  Bam,  to  witness  the 
triabi  of  a  10-iuch  shell,  filled  with  a  slow-burning 
crimposition,  which,  on  being  ignited  by  its  fuze,  should 

Y 
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emit  a  dense  smoke  or  vapour,  having  moreover  suffo- 
cating effects.  But  instead  of  burning  slowly,  the 
composition,  as  soon  as  ignited,  exploded  the  shell, 
scattered  its  splinters  with  great  force  in  every  direc- 
tion, and,  besides  the  casualties  it  occasioned  to  the 
bystanders,  had  well-nigh  put  an  end  to  the  valuable 
life  of  a  gallant  and  distinguished  general  officer,  one 
of  the  author's  most  valued,  friends.^  After  the  most 
careful  investigation,  this  accident  has  never  been 
accounted  for,  and  remains  one  of  numerous  instances 
of  the  treacherous  character  of  all  such  artifices. 

It  was  proved  by  Le  Roi  that  gunpowder  is  explosive 
by  percussion,  for  this  chemist  found  that  a  few  grains 
strewed  on  an  iron  anvil,  and  struck  by  an  iron  hammer, 
exploded.  Jeffers,  in  the  work  above  quoted,  says,  p. 
174,  that  gunpowder  Hkewise  explodes  by  the  collision 
of  iron  on  brass,  brass  against  brass,  copper  against 
copper,  though  less  readily ;  likewise  by  the  shock  of 
bronze  on  copper,  iron  on  marble,  iron  on  lead,  and 
lead  on  lead.  The  latter  was  abundantly  proved,  in  an 
experiment  made  by  Professor  Faraday,  wno  is  in  pos- 
session of  a  large  fragment  of  a  shell  containing  a 
mass  of  lead  formed  by  the  bullets  it  had  contained, 
which  were  transformed,  by  the  shock  of  impact,  into  a 
mass  of  prisms ;  this  was  made  use  of  to  try  whether  the 
action  of  lead  on  lead  would  ignite  gunpowder ;  for  this 
purpose  a  small  quantity  was  placed  in  the  hollow  of  the 
sheU,  which,  when  struck  by  a  leaden  bullet,  was  ignited. 
A  stone  shot,  of  770  lbs.  weight,  entered  the  lower  deck 
of  the  "Windsor  Castle"  in  1807,  set  fire  to  some 
powder,  and  produced  a  terrible  explosion,  by  which  46 
men  were  killed  and  wounded,  and  such  a  panic  was 
created  that  some  men  jumped  overboard  and  were 
drowned.  Why,  then,  might  not  the  blow  of  a  32  lb. 
shot,  fired  with  a  full  service  charge,  and  striking  a 
shell  at  rest,  explode  the  shell  by  percussion?  But 
whether  the  shell  be  broken  and  its  contents  ignited 
thereupon,  or  whether  it  be  exploded  by  its  charge  on 

*  Major-General  Simpeoiiy  Govemor  of  Portsmonth. 
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receiving  the  blow,  this  at  least  we  know,  that  such  an 
ignition  of  powder  may  produce,  as  it  did  at  Sinope,  the 
most  disastrous  effects  in  a  ship  in  action. 

The  expense  of  shell  equipment  and  shell-firing,  to 
the  extent  to  which  it  has  been  carried  in  the  British 
navy,  is  enormous.  The  cost  of  every  8-inch  shell 
shipped  in  its  box,  including  the  fuze,  is  11^.  6d. 
Every  8*inch  shell  fired  costs  175,  4id.'  The  cost 
of  the  fuze  for  a  10-inch  shell  is  the  same  as  that 
for  an  8-inch,  but  the  expense  of  the  shell  itself  is 
greater  than  that  of  an  8-inch,  in  proportion  to  the 
greater  weight  of  the  larger  shell.  Fully  admitting 
the  advantages  of  pivot-guns  to  steamers  and  other 
veflBels,  and  of  a  limited  number  of  shell-guns  for  special 
shell-firing,  there  is  nothing  to  object  to  the  expense, 
though  large,  of  guns,  carriages,  slides,  and  appurte- 
nances of  the  former,^  nor  to  the  supply  of  8-inch  shells 
for  a  limited  number  of  shell-guns.  But  with  respect 
to  the  vast  expense  of  arming  whole  decks  of  line- 
of-battle  and  other  ships  with  shell-guns ;  and  of  shell- 
firintr  from  all  natures  and  descriptions  of  ordnance, 
p»t  and  growing  objectiom  are  We.  and  making 

SS  way.  V  '^.  'W  of  »"  *eU  ^m  con* 
sistB  not  only  in  providing  great  numbers  of  new  shell* 
guns,  shells,  fus^  &c.,  but,  moreover,  of  constructing 
•hips  and  vessels  of  vastly  increased  and  enormous 
mapitudes,  capable  of  carrying  such  heavy  armaments 
and  of  providing  stowage   in   their  interior   for  the 


*  Co6t  per  Bound  of  S-inch  Naval  Shells  fired. 

i.      d. 

SlieU 5    4i 

MeUl  fnut  and  ita  cap,  about 5    0 

Chanea,  10  Ibe.  powder  at  7tf. 6  10 

Banting  powder,  2  Iba 12 

Box 1  11 

Total,  including  the  box  ...  19    3} 

Moonom'e  fuses  cost  about  Gs.  each ;  Boxes,  6-  inch,  U.  6<2. 

^  Tba  axpanae  of  the  gun,  carriage,  slide,  and  appurtenances 

of  a  6S-pounder  gun £225 

Ditto  ditto  of  a  lO-inch  gun  .        .  .176 

Ditto  ditto  of  an  B-inch  gun .  .172 

Y   2 
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greatly  increased  complements  of  shells.  For  this  the 
relation  formerly  existing  between  the  displacement  of 
ships  and  the  number  of  gmis  they  are  to  carry  (Arts. 
249-252)  has  been  greatly  altered,  in  the  construc- 
tion of  new  ships,  and  in  re-modelling  those  formerly 
built.  If  General  Paixhans,  the  great  originator  of 
the  shell  system,  is  right,  and  unless  the  author  and 
many  experienced  first-rate  naval  officers  be  egregiously 
mistaken,  fresh  expense  of  no  small  amount  will  have 
to  be  incurred  merely  to  undo  much  that  has  been 
already  done. 

The  author  can  scarcely  doubt  that  he  will  be  con- 
sidered by  the  reader  to  have  established,  in  the  preced- 
ing pages,  a  case  of  very  great  peril,  deserving  the  most 
serious  consideration  : — this,  at  least,  is  so  strongly  im- 
pressed upon  him  in  the  course  of  the  laborious,  pro- 
tracted, and  most  anxious  attention  which  he  has  given 
to  this  important  subject,  that  the  author  feels  it  impossible 
to  repress  the  avowal  of  his  apprehension,  now  that  he  is 
called  upon  by  the  demand  for  his  work  to  resume  his 
labours.  Thus  he  disburthens  his  mind  of  the  load  he 
would  have  to  bear,  and  clears  his  conscience  of  the 
responsibility  which,  in  certain  cases,  he  might  incur, 
did  he  conceal  the  convictions  of  his  own  mind.  The 
reader  will  pronounce  whether,  in  his  judgment,  a  case 
of  peril  to  the  profession  and  to  the  country  has,  or  has 
not,  been  established  in  these  pages ;  and,  if  the  former, 
whether  by  any,  and  what  means,  the  danger  may  be 
prevented,  abated,  or  avoided. 

VIII.     ON   MILITARY   ROCKETS. 

316.  A  rocket  for  military  purposes  consists  of  an 
inflammable  composition  contained  m  a  cylindrical  case 
of  stout  paper  or  of  iron,  the  head,  or  anterior  part, 
having  usually  the  form  of  a  cone,  but,  occasionally, 
that  of  a  hemisphere  or  paraboloid.  The  composition 
for  the  cylindrical  part  consists  of  nitre,  sulphur  and 
charcoal,  in  the  following  proportions : — Nitre,  4  lbs.  4 
oz. ;  sulphur,  12  oz. ;  and  charcoal,   2  lbs.     When  the 
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rocket  is  used  merely  for  makmg  signals,  the  head, 
which  is  then  conical,  is  filled  with  a  composition  for 
producing,  at  the  explosion,  the  stars  of  light  which 
constitute  the  signal. 

A  rod  of  wood  is  attached,  at  one  end,  to  the  base, 
the  neck  or  choke  of  the  rocket ;'  its  length  being  equal 
to  about  60  times  the  diameter  of  the  cylindrical  part  of 
the  rocket^  and  its  thickness  equal  to  about  half  that 
diameter.  Signal  rockets  weigh  from  half  a  pound  to 
2  lbs. :  the  diameter  of  a  one  pound  rocket  is  If  inch  ; 
the  length  of  the  cylindrical  part  is  12f  inches,  and  of 
the  conical  part  3^  inches. 

The  composition  is  driven  into  the  rocket  case  till  its 
denfiity  is  equal  to  about  twice  that  of  gunpowder ;  but, 
in  the  interior,  about  the  axis  of  the  case,  is  left  a  void 
space  of  a  conical  form,  its  base  coinciding  with  the 
neck  of  the  rocket ;  and,  in  this  neck  several  apertures 
are  formed  for  the  admission  of  air  :  at  one  of  tnese,  in 
which  is  left  a  piece  of  quick  match^  the  fire  is  applied  to 
the  composition.  The  rocket,  when  about  to  be  fired,  is 
fitted  in  a  tube,  which  is  attached  in  a  given  position,  to 
a  rest ;  when,  on  applying  the  match,  the  whole  surface 
of  the  conical  space  is  put  in  a  state  of  slow  combustion 
and  the  rocket  is  propelled :  the  combustion  continues 
till  the  composition  is  entirely  consumed ;  the  elastic  gas 
gt'Dcrated  by  the  combustion  escaping  through  the 
apertures. 

316.  The  propelling  power  is  produced  by  the  expan- 
sion of  the  gas  generated  in  the  burning  composition  : 
the  force  thus  originated  causes  a  pressure,  outwards, 
afrainst  the  sides  and  ends  of  the  rocket ;  but  the  aper- 
tures in  the  neck  allowing  the  gas  to  escape  there, 
(being  resisted  onlv  by  the  pressure  of  the  atmosphere 
at  the  apertures),  the  pressure  against  that  end  is  con- 
•equently  less  than  that  which  is  exerted  by  the  gas 
against  tlie  head,  or  anterior  part  of  the  rocket ;  and  the 

*  At  first  the  rod  wm  attached  to  one  tide  of  the  rocket ;  but  this  cauied 
fiMt  imjnilantiea  in  the  flight,  and  the  late  Sir  William  Congreve  placed  it 
n  i&»  directjoo  of  the  axis  of  the  rocket :  this  disposition  in  a  great  measure 
the  eril  without  interfering  with  the  e8cai«  of  the  gas. 
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difference  between  the  pressures  at  the  opposite  ends  is 
a  resultant  force  acting  against  the  head  during  all  the 
time  that  the  composition  is  bm^ning ;  this  constitutes, 
therefore,  a  pressive  force  by  which  the  rocket  moves 
onwards  with  a  motion  continually  accelerated  till  the 
resistance  of  the  air  against  the  head  becomes  equal  to 
that  force,  or  till  the  composition  is  burnt  out  (about  20 
seconds),  when  the  rocket  falls  to  the  ground.  This 
action  of  the  gas  is  quite  analogous  to  that  which  pro- 
duces the  recoil  of  a  suspended  gun,  when  fired  without 
shot  or  wadding, 

317.  The  rod  serves  to  guide  the  rocket  steadily  in 
its  flight,  the  lateral  resistance  of  the  air  about  it  pre- 
venting, in  some  measure,  its  vibrations.  In  a  1  lb. 
rocket,  before  combustion  begins,  the  common  centre  of 
gravity  of  the  rocket  and  rod  is  about  2  feet  from  the 
head  of  the  former,  and  about  7  feet  from  the  opposite 
extremity  of  the  latter ;  and  then  the  resistance  of  the 
air,  in  checking  the  vibrations  of  the  rocket  from 
accidental  causes,  acts  with  considerable  effect,  like  a 
power  applied  at  the  end  of  the  longer  arm  of  a  lever ; 
but,  in  proportion  as  the  composition  is  burnt  out,  the 
centre  of  gravity  approaches  the  middle  of  the  length 
of  the  whole  missile ;  the  resistance  of  the  air  is  then 
less  able  to  counteract  the  accidental  deviations  of  the 
rocket  itself;  the  head  at  the  same  time  beginsto  droop, 
and  at  length  the  whole  comes  obliquely  to  the  ground. 
It  has  happened,  even,  when  the  angle  of  elevation  was 
small,  that  the  weight  of  the  rocket  preponderated  so  far 
over  that  of  the  rod  as  to  cause  the  missile  to  come  to 
the  ground  in  a  direction  tending  towards  the  spot  from 
whence  it  was  fired. 

Signal  rockets,  whose  diameters  vary  from  1  to  2 
inches,  will  ascend  vertically  to  a  height  of  500  or  600 
yards;  and  those  whose  diameters  vary  from  2  to  3 
inches,  to  a  height  of  1200  yards.  A  12-pounder  rocket 
fired  at  an  elevation  of  16*";  and  a  6-pounder  rocket,  at 
an  elevation  of  14^%  range  about  1200  yards.  The 
distances  at  which  the  exjjlosions  of  rockets  have  been 
seen  vary  from  40  to  50  miles. 
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318.  The  use  of  rocketa  was  first  introduced  into  the 
miUtary  service  by  Sir  William  Congreve.  This  scien- 
tific offacer  caused  them  to  be  made  to  serve  as  shells 
or  carcasses;  and  their  weights,  for  these  purposes, 
are  3,  6,  12,  24  and  32  pounds.  When  fired  against 
timber  or  earth  they  pwnetrate  to  considerable  depths. 
A  12-pouoder  rocket,  after  a  range  of  1260  yards,  has 
entered  to  the  depth  of  22  feet  into  earth. 

Every  shell-rocket  is  fitted  with  a  fuze,  screwed  into 
the  base  of  the  shell.  The  fuze  is  as  long  as  the  size  of 
the  shell  will  admit  of,  so  as  to  leave  sufficient  apace 
between  the  end  of  it  and  the  inner  surface  of  the  sliell, 
for  putting  in  the  bursting  powder ;  and  the  end  of 
the  fuze  is  cupped,  to  serve  as  a  g^ide  in  the  insertion 
of  the  boring  bit.  There  is  a  hole  in  the  end  or  apex  of 
the  shell,  secured  by  a  screw  metal  plug,  for  puttmg  in 
the  bursting  powder,  and  for  boring,  accordmg  to  the 
different  ranges  at  which  it  may  be  required  to  burst 
the  shell.  The  following  table  shows  the  dimensions  of 
the  parts  of  the  rocket  which  relate  to  the  fuze  : — 


l.« 

S.S 

S.3 

.29 

.78 

.♦ 

ei 

1. 

2,5 

T.2 

.25 

.75 

.4 

H 

.9 

2. 

S.T 

.3 

.U 

.25 

14 

.7 

1.3 

4. 

.2 

.55 

.95 

* 

If  the  rocket  is  to  be  used  as  a  shot-rocket,  the  only 
thiofF  to  be  attended  to,  is  to  take  care  that  there  is  no 
powder  in  the  shell,  and  that  the  plug  is  secured  in  the 
plug-bole. 

If  the  rocket  is  to  be  used  as  a  shell-rocket,  at  the 
longest  range,  the  plug  is  to  be  taken  out,  and  the  shell 
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filled,  the  fuze  left  at  its  fiill  length,   and  the  plug 
replaced. 

If  at  the  shortest  range,  the  fuze  is  to  be  entirely  bored 
through  and  the  rocket  composition  bored  into,  to  within 
one  inch  and  a  half  of  the  top  of  the  cone,  in  the  24- 
pounder  rocket,  and  to  within  one  inch  in  the  12,  6,  and 
3-pounder  rockets.  The  distances  from  the  surface  of 
the  shell  to  the  top  of  the  cone,  and  from  the  surface  of 
the  shell  to  the  ena  of  the  fuze,  and  also  the  length  of  the 
fuze,  being  fixed  and  known,  the  place  on  the  boring  bit 
at  which  to  screw  the  stopper,  whether  for  various  lengths 
of  fuzes  or  length  of  rocket  composition  to  be  left  over 
the  cone,  is  easily  determined;  these  distances  are  marked 
on  the  brass  scales  for  each  nature  of  rocket,  and  the 
length  of  rocket  composition  available  for  boring  into, 
and  the  lengths  of  fuze,  are  also  set  ofi",  and  subdivided 
into  tenths  of  an  inch.' 


*  The  following  rules  oonoeming  the  len^hn  of  rocket  fuzes,  the  ranges 
and  elevations,  may  be  useful,  though  they  have  not  been  coufinned  by  an 
extensive  course  of  practice  : — 

For  24-pounder  rockets ;  if  the  whole  length  of  the  fuze  is  left  in  the  shell 
of  the  24-pounder  rocket,  it  may  be  expected  to  burst  at  about  3700  yards, 
elevation  47  degrees. 

If  the  whole  of  the  fuze  comfiosition  be  bored  out,  and  the  rocket  compo* 
sition  left  entire,  the  shell  may  be  expected  to  burst  at  about  2000  yanls, 
elevation  27  degrees. 

If  the  rocket  composition  be  bored  into,  to  within  1.6  inch  of  the  top  of  the 
cone,  the  shell  may  be  expected  to  burst  at  about  700  yards,  elevation  17 
degrees. 

Foj  12- pounder  rockets  ;  if  the  whole  length  of  fuze  be  left  in  the  shell  of 
the  12-ix>undcr  rocket,  it  may  be  expected  to  burst  at  about  3000  yards, 
elevation  40  degrees. 

If  the  whole  of  the  fuze  composition  be  bored  out,  and  the  rocket  compo- 
sition left  entire,  the  shell  may  be  expected  to  burst  at  about  1500  yarda^ 
elevation  20  degrees. 

If  the  rocket  composition  be  bored  into,  to  within  one  inch  of  the  top  of 
the  cone,  the  shell  may  be  expected  to  burst  at  about  420  yards,  10  d^rees 
elevation. 

For  6-pounder  rockets ;  if  the  whole  length  of  fuze  be  left  in  the  shell  of 
the  6-pounder  rocket,  it  may  be  expected  to  burst  at  about  2300  yards, 
37  degrees  elevation. 

If  die  whole  of  the  fuze  composition  be  bored  out,  and  the  rocket  compo- 
sition be  left  entire,  the  shell  may  be  expected  to  burst  at  about  1100  yaids^ 
elevation  15  degrees. 

If  the  rocket  composition  be  bored  into  within  one  inch  of  the  top  of  the 
cone,  the  shell  may  be  expected  to  burst  at  about  420  yards,  elevation 
10  degrees. 

For  3-pounder  rockets  ;  if  the  whole  length  of  the  fuze  be  left  in  the  shell 
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319.  The  very  vagne  observations  on  shell-rocket 
practice  given  in  the  Note,  above,  are  sufficient  to  show 
the  great  uncertainty  of  that  practice  against  troops  in 
the  field ;  and  to  this  uncertainty  must  be  added  the 
liability  of  the  sticks  to  be  broken  on  grazing  the 
ground,  when  fired  at  low  angles. 

The  forward  motion  of  a  rocket,  besides  being  impeded 
by  the  resistance  of  the  air  at  the  head,  is  further  im- 
peded by  the  action  of  gravity  when  the  missile  is  fired 
at  an  elevation.  Again,  in  firing  across  the  wind,  the 
action  of  the  air  upon  the  stick  causes  the  rocket  to  come 
up  more  to  the  wind  instead  of  being  driven  bodily  to 
leeward,  and  the  stronger  the  current  of  air  is,  the  more 
the  rocket  points  towards  the  quarter  from  whence  the 
wind  comes.  When  the  rocket  is  fired  against  the  wind 
the  range  is  considerably  shortened,  and  when  fired  with 
the  wind,  it  is  lengthened.  Thus,  in  firing  across  the 
wind,  some  allowance  must  be  made  for  its  effects,  and 
the  rocket  must  be  pointed  by  so  much  to  leeward  of  the 
object ;  in  firing  against  the  wind,  greater  elevation  than 
tliat  which  the  distance  requires  must  be  given,  and  in 
firing  with  the  wind,  less  elevation  must  be  given ;  but 
the  amount  of  these  allowances  can  only  be  assumed 
approximatively  according  to  an  estimate  of  the  strength 
ot  the  wind;  and  therefore  the  practice  must  be 
uncertain. 

320.  The  author  has  seen  sufficient  of  rocket  practice 
on  service  to  convince  him  of  the  uncertainty  and 
inefficiency  of  that  weapon  in  firing  at  small  objects. 
When  U0ed  against  large  towns,  wluch  can  scarcely  be 
mined,  in  order  to  set  fire  to  habitations  and  other 
structures  formed  of  combustible  materials,  rockets  may 
answer  well  as  incendiary  weapons;  but  they  are  far 


of  tW  3-poQiider  rocket,  it  may  be  expected  to  bant  at  about  1800  yards, 
cirvBtwo  25  depeea. 

If  the  whole  of  the  fuze  compoeition  be  bored  out,  and  tbe  rocket  oompo- 
Btxm  be  left  entire,  tbe  eheU  may  be  expected  to  burst  at  about  850  yaida, 
tirvetkm  12  de^creee. 

if  the  rocket  compoeition  be  bored  into  within  one  inch  of  tbe  top  of  the 
ernt,  the  shell  may  be  expected  to  bunt  at  about  420  yards,  elevatiun 
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more  formidable  to  private  dwellings  and  their  un- 
fortunate  inmates  than  destructive  of  military  defences 
and  the  lodgments  of  the  troops.  If  a  rocket  strike  the 
roof  of  a  house  it  will  there  stick  and  set  it  on  fire ;  but 
it  has  not  penetrating  power  to  produce  any  serious 
effect  on  the  defences  of  a  place/  Flushing  was  set  on 
fire  in  many  places,  at  the  bombardment  of  that  place  in 
1809,  but  no  mark  was  left  of  the  rockets  having  done 
any  material  injury  either  to  the  defences  or  the 
defenders.  Rockets  may  be  used  with  considerable 
advantage  against  cavalry,  from  the  scaring  efiects  of 
that  blazing  projectile  upon  horses  :  they  may  also  be 
employed  efficaciously  against  squares  or  masses  of 
infantry,  and  in  dislodging  an  enemy  from  villages  or 
towns,  which  could  not  otherwise  be  approached  by 
infantry  alone.  At  the  battle  of  Leipsic,  in  1813,  the 
British  rocket  troop  under  the  command  of  Captain 
Bogue,  is  said  to  have  rendered  essential  service ;  and 
at  the  passage  of  the  Adour  some  discharges  of  rockets 
fired  across  the  river  checked  a  French  column  that  was 
advancing  to  attack  the  lodgment  which  had  been 
effected  on  the  right  bank  of  the  river  by  a  body  of  600 
British  troops ;  but  it  appears  upon  the  whole  that  the 
effects  produced  by  these  first  uses  of  this  apparently 
fearful  w^eapon  were  rather  moral  than  real.  Ilockets 
may  also  be  fired  from  ships  against  troops  or  towns 
with  considerable  effect  as  incendiary  projectiles ;  and 
were  used  as  such  by  the  French  in  1844,  against  the 
cities  of  Tangier  and  Suerah ;  they  have  also  been  found 
very  useful  for  incendiary  purposes  in  Algiers.  The 
portability  of  rockets,  when  great  numbers  are  to  be  con- 
veyed in  countries  impracticable  for.  wheel  carriages, 
renders  them  very  desirable  weapons  with  troops  in  the 
field,  and  even  with  the  artillery  of  an  army,  to  be  used 
on  special  occasions,  as  when  guns  cannot  be  brought  up. 


*  It  must  be  remarked  that  what  is  called  a  shot-rocket  is  one  whoee  sh^ll 
is  not  loaded  with  powder,  and  which  has  the  top  plugged.  It  is  Ukerefore 
only  a  thin  hollow  shot,  having  consequently  comparatively  small  penetrating 
power,  and  which,  like  other  hollow  shot,  would  break  to  pieces  xm  striking 
any  very  hard  material. 
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321.  Sir  William  Congreve  enthusiastically  believed 
that  his  rockets  would  entirely  supersede  the  use  of 
artillery  in  the  land  service,  and  many  exaggerated 
opinions  were  once  entertained  of  the  efficiency  of  that 
weapon  ;  but  these  have  long  since  sobered  down  to  the 
idea,  now  very  generally  prevalent,  that  they  are  only 
substitutes  for  field  guns,  when  these  cannot  be  brought 
up;  they  may  easily  be  carried  by  men  or  drawn  by 
horses,  and  may  commence  firing  upon  an  enemy  before 
artillery  could  be  brought  into  position.  The  most 
efficient  use,  however,  that  can  be  made  of  rockets  is,  as 
an  incendiary  projectile,  to  set  fire  to  towns  or  single 
buildings ;  but  it  may  be  doubted  whether  the  rocket 
lystem  is  not  carried  too  far  for  field  ser^ace  in  the  organi- 
zation  of  rocket  troops.  These  consist  of  mounted  men, 
as  in  the  horse-artillery,  with  a  number  of  carriages  for 
transporting  the  rockets  and  their  appurtenances.  The 
carriages  cannot  be  brought  up  unless  the  country  in 
which  they  are  to  act  is  practicable  f6r  them ;  and  if  so, 
would  it  not  be  better  that  a  troop  consisting  of  so  many 
men,  carriages,  and  horses,  should  have  guns  rather 
than  rockets  ?  According  to  the  present  organization  of 
rocket  troops,  these  very  tmcertain  weapons  are  made 
mbstitutes  for  artillery  which  the  same  number  of 
carriages  might  transport  and  the  same  number  of  men 
might  serve.  M.  Charpentier  in  his  *  Essay  on  Artillery* 
p.  199,  makes  the  following  very  just  observation 
respecting  extreme  opinions  on  the  value  of  rockets : 
*^  Quelques  militaires  regardent  les  fus^  de  guerre 
cfimme  des  projectiles  insignifiants.  D'autres,  s*exag^rant 
lear  puissance  destructive,  en  font  une  sorte  d'invention 
infemale,  dont  ils  voudraient,  dans  des  vues  philan- 
thropiques,  voir  Tusage  interdit.  II  y  a  erreur  de  part  et 
d*autre.  Les  fus^  incendiaires  peuvent  avoir  un  efiet 
tris-utile  dans  certaines  circonstances  de  la  guerre,  ne 
futrce  que  pour  porter  la  demoralisation  chez  Tennemi  .'*^ — 

"Thov  are  miiitarj  men  wbo  consider  rockets  as  weapons  of  small  value ; 

tlMR  are  oiben  who,  eiaf^gerating  their  destructive  powers,  consider  them 

\  aort  of  imftntai  invention,  the  employment  of  which  they  would,  from 

•s  of  phtlantbropy,  interdict.    Doth  parties  are  in  error :  rockets  can  ho 

c»l<loyod  with  advantage  in  war  only  as  means  of  producing  disorder  among 

aa  vBfffnv's  troopa.'* 
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Thus  in  the  aflfair  at  the  Adour,  in  1812,  the  French 
soldiers  were  certainly  very  much  scared,  hut  not  much 
hurt ;  one  of  them,  who  was  made  prisoner,  had  the 
skirts  of  his  coat  set  on  fire  hy  a  rocket,  and  on  surrender- 
ing exclaimed  in  great  consternation — "  Sacr6  Dieu !  j'ai 
vingt  ans  de  service  et  je  n'ai  jamais  vu  des  armes  k  fen 
comme  celles-lk/' — But,  continues  M,  Charpentier,  if 
rockets  are  powerless  against  the  strong  materials  of  ships 
of  war,  they  may  be  used  with  great  efficacy  against 
places  on  a  sea-coast,  to  protect  landings,  and  against 
crowds  there  assembled ;  and,  accordingly,  they  should 
be  plentifully  supplied  to  steam  ships,  which,  having 
small  draught  of  water,  may  approach  close  to  an  enemy's 
coast  and  by  using  these  incendiary  projectiles  com- 
pensate advantageously  for  the  small  number  of  guns  to 
which  their  armament  must  be  limited.  Thus  large 
proportions  of  rockets  are  issued  to  steam  ships  in  the 
French  navy,  and  even  to  other  vessels. 

322.  But  rockets  are  dangerous  inmates  in  ships :  there 
is  no  space  to  stow  them  in  shell-rooms  or  magazines,  nor 
would  it  be  proper  to  place  them  there.  A  terrific 
exemplification  of  the  danger  of  these  incendiary  bodies, 
in  ships  overmuch  provided  with  weapons  of  this 
description,  is  given  in  the  subjoined  note.*  Eocket 
firing  from  ships  is  a  very  dangerous  practice.  The  first 
rush  of  back-fire  before  the  rocket  starts  is  capable  of 
igniting  any  combustible  body  upon  which  the  tongues 
of  the  flame  act.  An  expedient,  we  beKeve,  has  been 
proposed,  to  protect  the  ship  from  this  back-fire,  but  it 
does  not  appear  to  have  been  successful. 

'  ••  A  terrible  misfortune  has  occurred  to  the  ship  of  the  line  *  Valmy/ 1»  hile 
at  sea,  and  in  the  passage  from  Torbay  to  Brest,  owing  to  the  imprudence  of  a 
gunner,  who  had  in  his  possession  some  boxes  of  rockets,  one  of  which 
exploded.  About  five  o'clock  in  the  morning  of  the  8th  a  tremendous  explo- 
sion was  heard,  like  a  clap  of  thunder,  on  board.  At  the  same  moment  the 
rappel  was  beaten,  minut«  guns  were  fired,  and  orders  given  to  get  out  the 
boats.  The  shock  was  so  great  that  the  whole  of  the  lights  were  extinguished ; 
darkness  the  most  complete  prevailed;  and  the  crew  ran  a  risk  of  being 
suffocated  by  the  smoke  of  the  powder.  Nothing  was  heard  but  the  cries  and 
moanfngs  of  the  wounded,  the  greater  part  of  whom  were  as  if  buried  under 
the  timbers.  Twenty  seamen,  whose  forms  had  lost  all  human  appearance, 
were  found  amongst  the  ruins.     Ten  of  them  died  in  half  an  hour  after,  and  it 

8  feared  that  very  few  can  be  saved,     llie  *  Yalmy,'  damaged  completely  in 

er  inside,  is  to  init  into  Brest  to  be  repaired.'* 
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323.  When,  to  all  the  other  aherrations  to  which  a 
projectile  is  subject  in  its  flight,  we  add  that  the  trajectory 
which  a  rocket  describes  is  made  up  of  two  portions 
produced  by  very  different  causes  and  governed  by  dif- 
ferent laws,  the  very  great  uncertainty  of  rocket  practice 
will  be  obvious.  When  it  first  starts  from  the  tube  the 
velocity  is  so  small  that  it  is  not  sufficient  to  prevent 
the  fore  part  of  the  rocket  from  drooping  or  dipping 
below  the  axis  of  the  tube ;  the  actual  angle  of  departure 
is,  therefore,  less  than  that  at  which  the  tube  is  set,  and 
allowance  for  the  error  can  only  be  made  by  a  vague 
estimation.  As  the  rocket  proceeds  its  velocity  increases, 
and  is  supposed  to  be  greatest  at  one  third  or  one  half 
tlie  range.  The  conmion  centre  of  gravity  of  a  rocket 
and  its  stick  on  starting  is  situated  near  the  propelling 
power,  and  the  vibrations  of  the  rocket  during  its  flight 
take  place  about  that  point ;  this  point  is,  however,  con- 
tinually changing  its  place  in  proportion  as  the  com- 
position is  consumed,  and  this  change  causes  continual 
irregularities  in  the  deviations  of  the  rocket  during  its 
flight.  When  the  composition  is  entirely  burnt  out,  the 
rocket  proceeds  under  new  and  very  different  condi- 
tions :  so  that  upon  the  whole  it  is  utterly  impossible 
to  lay  down  the  trajectory  of  a  rocket,  or  to  obtain 
good  and  sufficient  rules  for  conducting  the  practice 
with  that  arm. 

324.  A  very  ingenious  method  of  dispensing  with  the 
fstick  of  the  rocket  lias  recently  been  proposed  by  Mr. 
Hale.  This  consists  in  causing  the  rocket  to  rotate  on 
itn  axis  during  its  flight ;  and,  as  in  the  case  of  an 
elongated  shot,  move  steadily  with  the  point  foremost. 
For  this  purpose,  instead  of  permitting  the  rush  of  flame 
to  escape  from  the  bottom  orifice  in  a  line  with  the  axis 
f»f  the  tulie,  by  which  the  flame  acts  directly  against  the 
air,  the  burning  material  issues  from  five  orinces  made 
near  tlie  neck,  obliquely  to  t)ie  axis  of  the  tube ;  the  effect 
of  which  i»  that  the  body  of  the  rocket  is  made  to  rotate 
while  it  is  also  propelled.  This  is  certainly  a  very 
ingtuiouB  contrivance  which  may  be  expected  to  produce 
ad%-antageoiui  results.     In  the  experiments  made  with 
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these  rockets  several  modes  of  directing  them  have  been 
tried :  First,  by  firing  them  from  a  small  trough  formed 
of  wood  in  two  inclined  planes :  Secondly,  from  a  frame 
carrying  two  portions  of  rings,  which  grasp  the  body  of 
the  rocket  and  retain  it  in  one  position  till  it  has  acquired, 
after  ignition,  sufficient  force  to  overcome  the  pressure 
of  a  spring  below  it ;  this  force,  suddenly  releasing  the 
body  from  the  rings,  permits  the  rocket  to  escape  with  a 
velocity  sufficient  to  prevent  the  usual  droop  or  dip  above 
mentioned.  This  droop  was  supposed  to  oe  the  cause  of 
the  failures  in  some  previous  experiments  which  had 
been  made  at  low  angles  of  elevation  without  the  rings. 
Thirdly,  the  rockets  were  directed  by  a  circular  machine 
consisting  of  three  hoops  made  of  iron  bars,  between 
which  the  rocket  was  introduced ;  on  being  ignited,  it 
proceeded  round  the  circle  between  the  bars  with 
increasing  velocity,  and  escaped  at  the  lower  part  of  the 
machine  with  force  sufficient  to  prevent  any  droop  as 
well  as  to  carry  it  'to  a  very  great  distance. 

325.  These  rockets  were  not  recommended  by  the 
select  committee,  on  account  chiefly  of  their  liabifity  to 
failure  at  low  angles ;  but  whatever  may  be  their  present 
defects  they  appeared  to  the  committee  to  be  capable, 
when  further  improved,  of  being  made  very  valuable 
weapons. 

Unless  the  cause  of  the  failure  of  the  Hale  rocket,  when 
used  at  low  angles,  can  be  removed,  it  will  be  of  little 
use  against  troops  in  the  field ;  and  it  is  in  horizontal 
firing,  on  plane  battle  fields,  that  rockets  are  moet 
formidable.  In  other  respects  also  the  success  of  the 
Hale-rocket  may  be  doubted  :  the  stick-rocket  continues 
its  flight,  directed  by  the  stick,  after  the  composition  is 
burnt  out ;  but  the  Hale-rocket  loses  its  directing  power 
as  soon  as  the  composition  is  consumed,  because  the 
rotation  then  ceases,  and  nothing  can  be  expected  from 
the  rocket,  beyond  the  distance  it  has  reached  when  the 
composition  ceases  to  burn. 
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IX.    OK  THE  ATTACK  OF  MARITIME  FORTRESSES. 

326.  The  most  recent  cases  of  vertical  shell-firing 
which  have  occurred  since  the  termination  (1815)  of 
the  general  war,  are  those  carried  on  hy  the  French 
squadrons  which  bombarded  the  fortresses  of  San  Juan 
d*Ulloa  in  1838,  and  Yera  Cruz  in  1839;  and  these 
may  be  taken  as  proofs  Qf  the  imcertainty  of  vertical 
fthell-practice  against  castles  or  other  small  places,  as 
well  as  of  the  inability  of  fleets  to  contend  with  for- 
treaaes  and  other  powerful  land  batteries,  unless  the 
ships  be  very  close  to  them.  Whether  the  attacking 
ships  or  squadrons  should,  under  any  circumstances,  be 
permitted  to  approach  to  such  proximity  unopposed, 
are  questions  which  will  be  surely  solved  in  the  negative, 
whenever  it  mav  happen  that  ships,  advancing  with  such 
temerity,  shall  be  properly  cannonadedy  as  soon  as  they 
come  within  the  reach  of  well-placed,  powerfiil  and 
well-«erved  long-range  guns.  This  not  having  been 
done  at  Algiers  and  Acre,  and  we  may  add  Navarino, 
the  daring  and  success  of  the  operations  against  those 
places  have  tended  to  create  the  erroneous  notion  that 
land-service  batteries  cannot  under  any  circumstances 
withstand  the  concentrated  fire  of  ships  of  the  line. 

327.  If,  indeed,  ships  be  permitted  to  approach,  with 
immmity,  to  measure  well  their  distances  from  a  fortress, 
ana  then  deliberately  open  their  fire,  the  torrent  of  iron 
which  they  may  throw  in  must  be  irresistible  and  over- 
whehning,  particular! v  if  the  batteries  are  placed  hjleur 
aeau^  and  consequently  commanded  bv  the  upper  decks 
of  large  ships.  Batteries  placed  nearly  on  a  level  with 
the  water  are  far  more  subject  to  the  fire  of  ships,  and 
are  much  less  formidable  to  them,  than  batteries  elevated 
•omewhat  above  the  surface  of  the  sea :  these  last  com- 
mand the  upper  deck  of  a  sliip  by  a  direct,  though 
depressed  fire,  which  will  penetrate  obliquely  into,  and 
through  her  sides,  and  possibly  come  out  below  the  water- 
line  ;  whereas  shot,  even  the  best  directed,  from  the  ship, 


will,  except  such  as  may  chance  to  enter  the  embrasures, 
or  graze  tne  crest  of  the  parapet,  pass  over  the  heads  of 
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iders  in  the  battery  without  doing  any  material 
Should  any  guns  be  mounted  eti  barbette,  which 
ver  to  be  the  case  in  sea-batteries  intended  for 
lanking  defences,  they  woxdd  inevitably  he  dia- 
No  ricochet  from  a  ship  can  touch  a  battery 
manding  position ;  whilst,  unless  the  battery  be 
»  high  that  its  shot  would  strike  the  water  under 
cceeding  3  or  34  degrees  (Art.  139 ;  see  also 
1-164),  rfiot  ricocheting  on  the  water  will  strike 

Aide  Memoire  Navale  it  is  stated,  p.  404,  that 
it  of  a  coast  or  land  battery  above  the  level  of 
liould  be  from  10  to  15  metres  (yards),  because 
ht  will  permit  the  ricochet  to  take  effect  as  far 
battery  as  about  200  metres  (yards),  and  will 
J  effect  of  the  ricochet  of  shot  fired  from  ships' 
hieh  are  only  from  5  to  6  metres  (yards)  above 
•-line. 

ot  easy  to  assign  any  general  rule  for  the  most 
;eoua  height  of  a  battery  above  the  level  of  the 
luse  that  level  alters  with  the  tide  :  the  height 
so  depend  on  the  degree  of  proximity  to  which 
aay,  from  their  draxight  of  water,  approach  to 
It  may  be  stated  in  general,  that  all  batteries 
ive  some  command  over  the  body  Bred  at.  The 
Durable  situation  for  a  gun  batteiy  in  the  field 
»  about  one  hundredth  part  of  the  range  above 
Jon  of  the  enemy.'  But  this  low  command  is 
only  in  firing  against  troops :  when  the  fire  of 
ery  is  directed  against  another,  a  more  con- 
command  is  of  great  importance.  At  the  siege 
)8,  in  1812,  the  batteries  of  the  place  were  50 
■e  the  breaching  battery,  at  the  distance  of  150 
ly ;  and  their  effect  was  irresistible,  the  shot 
;  on  the  very  platforms  of  the  besiegers*  battery. 
r,  in  his  '  Cours  ^Etvdes  Militaires^  pp.  349, 
,  et  seg.,  has  treated  this  subject  with  great  per- 
md  intelligence  :  his  words  are  to  the  following 


'  Practice  Cards  by  Lient-Colonel  Burns. 
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effect — ^**  The  experiments  which,  at  different  times,  have 
been  made  prove  that  shots  ricochet  more  perfectly  on 
water  than  on  land;  and,  according  to  Gassendi,  all 
ricochets  with  elevations  of  2,  3,  and  even  4  degrees 
cause  large  shots  to  lose  very  little  of  their  force," — pp. 
348,  349. 

**  A  battery  of  10  pieces,  served  by  skilfiil  gunners, 
firing  in  succession,  would  soon  overpower  a  ship,  what- 
ever might  be  her  force,  especially  if  the  ^uns  are  of 
high  caUbre,  or  if  red-hot  shot  are  projected." — ^p.  350. 

**The  shot  from  ships  whose  decks  are  6,  12,  or  18 
feet  above  the  water  cannot,  in  ricocheting,  rise  up  to 
the  battery,  while  the  latter  can  employ  both  a  direct 
and  a  ricocheting  fire  against  the  whole  body  of  the  ship. 
On  the  other  hand,  only  those  shots  from  the  ship  can 
take  effect  which  pass  18  inches  above  the  parapet  of  the 
lottery,  since  the  guns  in  the  latter  are  only  so  far  ex- 
potedl  and  the  gun  itself  covers  the  head  of  the  man 
who  points  it ;  all  the  rest  of  the  service  is  performed 
liebind  the  parapet.  Thus  the  ship,  for  every  18  feet 
length  of  gunwale,  has  no  other  object  to  aim  at  than 
the  muzzle  of  a  gun  presenting  only  about  2  sauare  feet 
of  surface,  while  the  battery  has  before  it  an  oDJect  pre- 
senting 2000  square  feet  of  surface,  independently  of 
the  masts,  ropes,  and  sails." — pp.  350,  351. 

328.  Land  batteries  properly  placed,  well  armed  and 
•kilfdUy  served,  may  open  with  great  effect  on  an  enemy's 
ships  at  great  distances,  and  keep  up,  as  the  latter  ap- 
proach, a  continued  and  deliberate  fire,  the  effect  of  which 
will  liecome  still  more  formidable  in  proportion  as  the 
ships  are  nearer.  This  fire  the  ships  cannot  return  but 
by  their  bow  guns,  until  they  sliall  have  taken  their 
position  for  attack ;  and  during  all  that  time  they  will 
oave  been  severely  maltreated.* 

*  It  motte  from  cuf/ericnoe,  that  a  battery  of  four  beavy  guns,  well  ]  laced 
md  arrveiU  baa  a  sn|>criority  over  a  veasel  even  of  120  guns. — Aide-Mimoire 

It  M  ipmerally  ailRiiitcid  tbat  four  guns  of  tbe  calibre  of  18  or  24,  protected 
br  a  wall  awl  iiniperlr  terrcd,  are  e<|uiva1ent  to  a  ship  of  tbe  line ;  and  tbat  it  it 
•.iDurt  iiDfnaaible  to  destroy  a  fort  by  fire  fn>m  Bbii«,  even  if  at  anchor.— ^oticiM 
TfwmitM^  of  S*tml  Otinnety,  by  William  JefTers,  U.  S.  Navy,  jnge  175. 
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While  ships  are  approaching,  under  fire  of  the  heavy 
ordnance  with  which  coast  batteries  should  ever  be 
armed,  a  few  well-directed  shells,  having  time-fiizes, 
thrown  in  at  suitable  distances,  to  act  against  the  whole 
expanse  of  a  ship — ^masts,  sails,  and  body — can  scarcely 
fail  to  produce  very  severe  dismantling  effects,  which 
will  very  much  interfere  with,  and  impede  the  operations 
they  have  yet  to  execute,  before  they  can  open  their  fire 
witcL  any  safety  or  effect ;  and  Shrapnel  shells  well  ap- 
plied during  the  operation  of  furling  sails,  would  be  ex- 
tremely deadly  to  the  crowds  of  hands  then  aloft. 

329.  It  has,  indeed,  been  observed  that  steam-tugs 
may  be  used  to  tow  sailing-ships  to  the  positions  necessary 
for  enabling  them  to  attack  batteries  and  fortresses  with 
the  advantages  which  proximity  wiU  give  to  a  fleet  or 
squadron,  and  the  Prince  de  Joinville's  attack  of  Tangiers 
is  quoted  as  a  proof  of  what  steam  may  effect  by  traction. 
But  if  well  opposed,  this  mode  of  approach  would,  per- 
haps, be  more  dangerous  and  uncertain  than  any  other, 
from  the  difficulty  of  passing  a  tow-rope,  and  the  pro- 
bability of  its  breaking  or  being  cut  by  a  shot,  besides 
the  risK  of  the  steam-tug  or  ship  being  disabled,  as  was 
the  case  with  the  ship  the  "  Christian  the  Eighth,"  which 
occasioned  her  destruction  (see  Colonel  Stevens's  accoimt 
of  that  catastrophe.     See  also  Art.  330,  p.  343). 

This  is  a  sufficient  warning  against  trusting  to  traction 
by  steam-vessels.  The  appUcation  of  steam-power  for 
battle  purposes  should  be  oy  propulsion  inherent  in  the 
vessel,  which  should  therefore  be  provided  with  adequate 
locomotive  powers. 

330.  Lord  Exmouth,  in  the  "  Queen  Charlotte,"  was 
allowed  to  approach  and  anchor  with  impunity  within 
50  yards  of  the  Mole  of  Algiers !  He  then  opened  his 
fire,  and  poured  in  such  a  torrent  of  projectiles  as  to 
silence  every  gun  opposed  to  him,  with  the  loss  of  only 
8  men  killed  and  131  wounded.  But  the  Impregnable, 
which  was  fired  upon  at  1200  or  1500  yards  distance, 
had  50  men  killed  and  138  wounded,  and  was  greatly 
damaged  in  her  material ;  thus  the  ship  engaged  at  a 
distance  sustained  greater  loss  and  damage  than  that 
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which  fought  in  close  action.  And  it  appears  that  only 
thoee  ships  which  were  very  near  the  enemy  silenced 
the  batteries  with  which  they  were  engaged. 

The  British  fleet  was  permitted  to  approach  Acre  al- 
most without  any  opposition ;  to  sound  as  they  advanced, 
to  buoy  the  positions  which  the  several  ships  were  to 
take  up,  and  then  to  open  a  most  destructive  fire  upon 
the  place,  which  was  very  inefficiently  returned. 

It  did  not  escape  the  sagacity  and  vigilance  of  the 
Duke  of  Wellington,  in  voting  the  thanks  of  the  House 
of  Ix)rdii  to  the  admiral,  officers,  and  seamen  engaged  in 
that  successful  operation,  that  wrong  and  perilous  im- 
pressions might  De  created  as  to  the  abihty  of  fleets  to 
contend  with  fortresses  in  general ;  that  the  achievement 
at  Acre  was  an  exceptionsd  case,  and  that  it  would  not 
be  safe  or  practicable  to  do  the  like  against  fortresses  or 
land  batteries  well  armed  and  skilfully  defended.  Thus 
His  Grace,  after  expressing  his  cordial  anprobation  of 
tba  services  performed  by  the  navy  in  the  Mediterranean, 
and  of  those  who  were  engaged  m  this  glorious  expedi- 
tion, goes  on  to  say : — 

*^  He  had  a  little  experience  in  services  of  this  nature, 
and  he  thought  it  his  duty  to  warn  their  Lordships  on 
this  occasion  that  they  must  not  always  expect  that  ships, 
however  well  commanded  or  gallant  their  seamen  might 
be,  were  capable  of  commonly  engaging  successfully  with 
stone  walls. 

^  He  would  repeat  that  this  was  a  singular  instance, 
in  the  achievement  of  which  great  skill  was  undoubtedly 
manifested ;  but  which  was  stlso  connected  with  peculiar 
ctrcmnstances,  which  they  could  not  hope  always  to  occur. 
It  must  not,  therefore,  be  expected,  as  a  matter  of  course, 
that  all  such  attempts  in  futiure  must  necessarily  suc- 
ceed."* 

The  victory  of  Copenhagen  in  1801  was  dearly  pur- 
chased— ^the  loss  in  killed  and  wounded  was  far  greater, 
and  the  ships  more  severely  damaged,  than  in  the  great 
battle  of  Aboukir,  especially  in  their  hulls  ;  most  of  them 


*  Ilantard's  Debatcii,  vol.  Ivi.  p.  254. 
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had  several  of  their  guns  rendered  useless,  whilst  the 
land  batteries  were  comparatively  little  damaged. 

The  "  Agamemnon,  "  Bellona,"  and  "  Russel," 
having  run  aground,  occasioned  gaps  in  the  British  line, 
which  exposed  the  van-ships  to  a  greater  share  of  fire 
from  the  enemy's  land  and  floating  batteries  than  was 
intended ;  on  perceiving  which  the  gallant  Riou  in  the 
Amazon,  with  the  frigates  Blanche  and  Alcmene,  and 
two  sloops,  bravely  attacked  the  Crown  batteries,  but 
suflFered  so  severely  that  they  were  obliged  to  haul  ofiF, 
by  which  they  were  probably  saved  from  destruction. 
If  the  Crown  Prince  of  Denmark  had  refused  to  listen 
to  Nelson  s  overtures  for  a  cessation  of  fire,'  Nelson  could 
neither  have  withdrawn  his  crippled  ships  nor  effected 
his  own  retreat,  in  comphance  with  the  signal  of  recall, 
if  he  had  been  disposed  to  obey  it ;  for  the  Crown  bat- 
teries, which  had  driven  off  the  frigates,  effectually 
stopped  that  outlet.  But  the  British  fleet  on  that 
occasion  was  provided  with  powerful  bomb-ships,  which 
had  taken  position  behind  Nelson's  Kne,  and  which  con- 
tinued, throughout  the  action,  to  throw  th^ir  shells  into 
Copenhagen,  over  the  ships  inline  of  battle,  and  might, 
if  hostilities  continued,  bombard,  and  in  great  part 
destroy,  the  city  on  the  morrow.  This  the  Crown 
Prince  well  knew,  and  to  save  the  capital  from  the 
horrors  of  a  bombardment,  ordered  the  nre  to  cease. 

The  Crown  batteries  were  the  great  difficulties  with 
which  Nelson  had  to  contend  :  to  attack  Copenhagen 
from  the  south,  it  was  necessary  to  pass  under  the  fire 
of  those  powerful  works,  in  order  to  get  into  the  King's 
Channel,  an  attempt  which  was  at  first  meditated,  but 
afterwards  abandoned  for  the  purpose  of  avoiding  their 
fire ;  and  the  attack  was  made  through  the  passage  to 
the  north  of  the  Middle  Ground,  the  ships  entering 
the  Royal  Channel  by  the  south.  When  the 
crippled  state  of  many  of  Nelson's  ships  rendered  it 


■  The  circumstances  under  which  wax  was  used  instead  of  a  wafer,  prove 
an  intention  to  avoid  giving  ground  for  an  opinion  that  the  letter  was  sent 
off  in  haste. 
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advitsable  to  endeavour  to  withdraw  them  as  soon  as 
possible  from  the  intricate  channel  in  which  they  had 
gallantly  fought,  but  severely  suffered,  it  was  clear  that 
the  Crown  batteries,  which  had  not  been  directly  en- 
iraged  since  the  defeat  of  the  frigates  under  the  gallant 
Kiou,  and  had  subsequently  been  reinforced  with  fresh 
men,  would  effectually  prevent  the  passage  of  any  ships 
through  the  outlet  which  those  batteries  commanded  : 
but  Nelson  was  happily  extricated  from  this  very  pain- 
ful, and  perhaps  perilous  predicament,  by  the  acceptance 
of  his  overtures  for  a  ces8<ition  of  fire,  or  the  result  of 
the  battle  might  have  been  somewhat  different.*  How- 
over  this  may  have  been,  this,  at  least,  is  certain,  that 
it  would  not  be  prudent,  with  fleets  only,  to  repeat 
such  an  attempt  against  fortresses  or  powerful  batteries 
armed  as  all  now  are,  and  provided  with  expert  gunners 
and  skilful  bombardiers. 

When  Copenhagen  was  attacked  in  1807,  with  a  large 
military  force,  combined  with  a  powerful  fleet,  the  place 
and  all  its  sea  defences  were  first  invested  on  the  land 
«de,  then  besieged,  bombarded,  and  captured ;  and  thus 
the  naval  objects  of  the  expedition  were  accomplished 
without  much  difficulty,  and  with  the  loss  of  only  56 
kille<l  and  179  wounded  in  both  services.  The  loss  of 
the  Danes  in  killed  and  wounded  in  the  naval  and  mi- 
litary operations,  external  to  the  city,  was  much  greater: 
in  the  8ul)8equent  bombardment,  305  houses  were  de- 
stroved,  many  more  much  injured,  and  2000  inhabitants, 
men,  women,  and  children,  perished :  not  a  man  was 
hart  in  the  attacking  batteries,  but  an  armed  transport, 
in  which  there  were  nine  mortars,  was  blown  up  oy  a 
mortar-shell  fired  from  the  Crown  batteries,  and  by  which 
the  master  of  the  transport,  2  officers,  and  28  men  were 
killed  and  wounded.*" 

At  Navarino  the  combined  fleet  was  permitted  to  pass 
onder  the  guns  of  commanding  and  powerful  batteries ; 
which,  had  they  opened,  as  they  ought,  on  the  ships  of 


•  Jmdm'i  X»val  Hi«tory,  toI.  Hi.  p.  74  ;  De  la  Gravi^re,  vol.  ii.  p.  14  el  fry. 
^  JMtDm'9  K*Tal  History,  vol.  iv.  p.  290. 
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a  fleet  entering  in  this  equivocal  if  not  hostile  manner, 
would  have  severely  crippled  these  ships  before  they 
could  have  got  into  a  position  to  engage  the  Turkish  fleet. 

In  1814  a  French  80-gun  ship,  in  attacking  at  anchor 
a  2-gun  battery  in  the  Scheldt,  mounting  one  long 
18-pounder  gun  and  one  5  i-inch  howitzer,  at  a  distance 
of  600  yards,  was  beaten  oflf  with  the  loss  of  41  men 
killed  and  wounded,  besides  being  severely  damaged  in 
her  hull.  The  battery  lost  only  1  man  killed  and  2 
wounded.  No  doubt  the  howitzer  shells  fired  from  the 
battery  contributed  greatly  to  its  success,  but  shell- 
firing  from  a  5  i-inch  howitzer,  at  600  yards,  could 
scarcely  have  penetrated  the  side  of  an  80-gun  ship ; 
it  must  have  been  chiefly  by  the  solid  shot  of  the  long 
gun  that  the  vessel  was  so  severely  damaged  as  to  be  in 
a  sinking  state.  The  ship  might,  it  is  said,  have  been 
sunk  or  captured  had  the  position  of  the  battery  been 
such  as  to  have  given  it  a  more  oblique  command  of 
the  ship. 

Sir  Sidney  Smith,  in  the  "  Pompee"  of  80  guns,  with 
the  "Hydra"  of  38  guns, and  the  "Aurora"  of  28  guns, 
cannonaded,  at  600  or  700  yards  distance,  a  2-gun  bat- 
tery protected  by  a  tower ;  both  battery  and  tower  being 
placed  considerably  above  the  level  of  the  sea.  The 
two  frigates  remained  under  weigh,  and  occasionally 
fired  at  the  fort,  but  without  silencmg  it ;  at  length  the 
marines  landed  in  the  rear  of  the  ba*ttery ;  and  on  their 
approach  the  serjeant  in  command  of  the  post  imme- 
diately surrendered.  This  shows  in  principle,  though 
on  a  small  scale,  the  advantages  of  a  combmed  attack 
by  land  and  sea.  The  "Pompee,"  having  remained 
stationaiy  at  anchor,  had  35  men  killed  and  wounded, 
and  received  40  shot  in  her  hull. 

In  the  engagement  between  the  "  Loire  "  frigate  and 
a  fort  armed  with  12  long  18-pounders,  the  fort  being 
placed  in  a  commanding  situation,  the  disadvantage  of 
an  attack  by  sea  was  strongly  exemplified ;  the  defenders 
of  the  fort  were  so  well  covered  that  the  frigate's  fire, 
though  accurately  directed,  was  comparatively  ineffec- 
tual ;  whilst  almost  every  shot  from  tne  fort  struck  and 
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penetrated  the  frigate,  so  that  in  a  very  few  minutes  of 
this  unequal  warfare,  the  ^^  Loire''  sustained  considerable 
loss  (James's  History,  vol.  iv.  p.  135). 

The  batteries  which  the  "  Christian  the  Eighth"  so 
indiscreetly  engaged,  were  placed  18  feet  and  12  feet 
aboTe  the  level  of  the  sea.  The  first  was  armed  with 
two  8-inch  guns  (French)  and  two  brass  24-pounder 
aiege-guns ;  and  the  second  with  four  18-pounders. 

The  Danish  commander  in  his  official  Report  states 
that,  finding,  after  much  expenditure  of  ammunition,  the 
ships  were  suffering  greatly  from  the  fire  of  the  most 
elevated  battery,  while  that  of  the  "  Christian  the  Eighth" 
and  other  vessels  made  no  material  impression  upon  it, 
he  withdrew  from  his  position  and  engaged  exclusively 
the  lower  but  weaker  battery,  mounting  four  18-pounders. 
His  ship  soon  afterwards  blew  up,  having  been  set  on 
fire  by  shells  and  red-hot  shot  fired  from  the  commanding 
battery. 

331.  From  all  that  has  been  said  respecting  horizontal 
shell-firing  against  ships,  it  is  plain,  that  the  inability 
of  fleets  or  squadrons  to  contend  with  fortresses  and 
land  batteries,  if  they  are  properly  armed  and  their 
guns  well  served,  is  much  greater  now  than  it  was  in 
the  cases  to  which  we  have  referred,  in  the  late  war. 
Nearly  half  the  armament  of  our  ships  consists  of  ord- 
nance neither  designed  for,  adapted  to,  nor  capable  of 
encoontering  heavy-armed  land  batteries.  The  smash- 
ing effects  of  hollow  shot  *  of  large  diameter,  and  the 
ravaging  effects  of  horizontal  shells  on  ships,  in  close 
and  the  closest  action,  were  the  objects  for  which  shell- 
cnns  have  been  so  largely  introduced  into  the  broadside 
batteries  of  our  ships.  But,  in  the  remarkable  naval 
war  in  which  we  are  now  engaged,  there  will,  to  all 
appearance,  be  no  fights  on  the  open  sea,  ship  against 


*  Hollow  shot  OQghi  only  to  be  used  (if  erer  without  Mng  loaded)  at  veiy 
IflBitod  nufew.  At  aaeh  ranges  their  velocity  is  safiicient,  their  »ma$hing 
sSscts,  from  their  rolume,  very  great ;  and  they  possess  that  great  advantage 
of  Wing  mart  readily  handled  than  the  solid  shot  of  eaual  weight ;  hat  at 
ooaaftderable  ranges,  solid  shot  are  efficient,  where  hollow  shot  would  be 
UmmatUf  p.  28. 
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ship,  and  fleet  against  'fleet,  as  of  old,  but  attacks  of 
fleets  against  fortresses  and  other  powerful  land  defences. 
And  we  must  observe  that  the  heavy  guns  and  solid 
shot,  whose  battering  and  penetrating  powers  were  so 
great,  and  which  formerly  stood  on  the  lower  decks 
of  our  ships,  and,\the  main  decks  of  our  fiigates,  have 
been  displaced  by  ordnance  incapable,  at  any  distance, 
of  contending  with  fortresses  (the  reader  is  requested  to 
refer  to  the  table  of  relative  penetrations  of  solid  and 
hollow  shot.  Art.  242,  p.  224).  In  fact,  the  force  of 
our  wooden  walls,  applied  against  stone  walls,  is  reduced 
to  the  number  of  solid-shot  guns  which  may  vet  remain 
on  the  upper  decks.*  Hollow  shot  and  shells  break  to 
pieces,  and  solid  shot  frequently  spht,  on  striking  walls 
of  granite  or  scarps  of  hard  stone.^ 


*  It  has  been  already  stated  (Art.  209,  p.  191)  that,  since  1838,  when  the 
42-pounder  ceased  to  be  a  naval  gun,  the  largest  solid  shot  gun  in  the  Bri^ah 
Navy  is  the  32 -pounder,  whilst  in  other  navies  guns  of  larger  calibre  fonn  the 
armament  of  the  lower  decks  of  line-of-battle  ships.  Thus  it  appears  that  the 
real  battering  power  of  our  line-of-battle  ships  in  respect  to  solid  shot  guns  is 
not  in  general  so  great  as  it  was  during  the  late  war,  when  many  of  our  ships 
carried  42-pounder8,  and,  as  James  states  in  several  places,  did  good  service 
with  them  (the  "Britannia"  for  example,  vol.  i.  p.  262).  This  reduction 
in  the  battering  power  of  our  ships  is  now  further,  very  materially,  diminished 
by  displacing  solid  shot  guns  on  the  lower  decks  and  arming  the  ships,  many 
wholly,  and  others  chiefly,  with  8-inch  shell  guns. 

11ie  advocates  for  retaining  the  42-pounder  in  the  U.  S.  Navy  argue  that 
its  superiority  to  the  32-poimder,  in  respect  of  accuracy,  penetration,  and  the 
magnitude  of  the  fractures  it  makes,  is  nearly  as  2  to  1 ;  while,  for  the  same 
weight  of  battery,  the  32-pounder  outnumbers  the  42-pounder  only  as  4  to 
3 :  hence  the  relative  values  of  the  42-pounder  and  32-pounder  are  as  3  to  2. 
A  higher  ratio  than  that  of  the  weights  of  the  two  natures  of  shot. 

^  L*effet  des  obus  centre  la  ma9onnerie  est  a  pen  pr^s  nul ;  ils  se  brisent 
au  moment  du  choc,  ou  bien,  tir^s  a  de  tr^s-petites  charges,  ils  ne  produisent 
que  des  impressions  tres-faibles. — Metz  Experiments^  1834.  Aide  li^moirey 
p.  434.  Tne  like  results  were  obtained  from  the  Experiments  of  1839  at 
Fort  Monroe. — U.  8.  Ordnance  Manual,  p.  372. 

From  a  summary  of  experimental  practice  against  a  four-foot  square 
wrought-iron  plate  f-inch  thick,  fixed  against  a  solid-granite  block  placed 
oblique  to  the  line  of  fire  from  a  32-pounder  of  56  cwt.  with  solid  shot,  and 
charge  10  lbs.,  in  order  to  ascertain  up  to  what  angle  it  would  deflect,  it 
appears  that  every  shot  broke  or  split  into  pieces.  Thus  neither  hollow  nor 
solid  iron  round  shot  will  avail  for  destroying  such  a  hard  material.  (See  the 
Table  below.)  Perha|)s  8-inch  hollow  shot,  filled  with  lead  and  fired  from 
68-pounder  guns,  with  charges  increased  in  the  ratio  of  the  weight  of  the  solid 
shot  of  68  lbs.  to  that  of  the  hollow  shot  filled  with  lead,  might  produce  some 
impression  on  granite.  The  iron  or  shell  would  no  doubt  break,  but  the  lead 
would  not,  and,  the  velocities  being  equal,  the  momentum  of  the  blow  wonid 
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Horizontal  shells,  which  have  heen  shown  to  he  so 
destructive  when  fired  from  ships,  against  ships,  will  he 
very  generally  used,  with  greater  relative  advantage, 
ancf  more  safety  to  the  users,  from  land  batteries,  against 
ships ;  whilst  shell  firing  from  ships  against  hatteries, 
ana  with  percussion  shells  in  particular,  will  produce 
little  or  no  effect  on  the  material  of  which  the  batteries 
are  formed,  whether  earth,  or  blocks  of  granite,  and 
still  less  against  the  personnel  posted  behind  parapets 
which  cannot,  Uke  timber,  be  penetrated,  ravaged,  or 
set  on  fire  by  shells. 

In  promulgating  these  opinions,  and  giving  these 
cautions,  upon  a  matter  of  such  vast,  and  perhaps 
immediate  importance,  the  author  is  naturally  desirous 
of  availing  himself  of  the  support  of  any  influential  and 
competent  judgment  expressed  in  other  works  which 
may  inspire  confidence  in  his  conclusions ;  and  finding 
in  a  recent  publication — Report  on  the  National  Defences 
of  the  United  States — some  very  remarkable  coincidences 
of  that  description,  the  author  extracts  the  following : — 

^  So  far  as  the  new  projectiles  are  concerned,  these 
have,  relatively  to  ships,  strengthened  forts ;  for  hollow 
shot  crumble  into  fragments,  and  strike  harmless,  when 
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27*         •   •       10  lbs. ;  shot  broke  into  4  pieces 

27*         •   •         4  lbs. ;  shot  broke  into  4  pieces,  and  many 

small  ones      ....    21*] 

T«o  roonds  were  fired  st  sn  angle  of  30*,  formed  by  the  line  of  fire,  with 
the  sQifsce  of  a  5|-inch  wrought-iron  plate,  4  ft.  square,  fixed  sgainst  a  4  ft. 
eabe  ms»  of  oak,  built  of  squared  logs. 

3cr  Chsf^  10  lbs.    'rhe  shot  broke ;  some  pieces  went  through  the  plate, 

and  some  deflected. 
XT  Charge  4  lbs.  The  shot  broke ;  one  half  went  throush  the  plate,  and 

upset  the  whole  mass  of  oak ;  the  other  half  deflected 

in  broken  pieces. 
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directed  against  stone  walls.  It  takes  solid  shot,  and 
plenty  of  them,  rapidly  discharged  and  concentrated 
upon  or  near  one  spot,  to  batter  walls  and  make 
breaches.  On  the  other  hand,  a  few  8  or  10-inch 
shells  fired  from  forts  at  ships,  pass  through  the  side  of 
any  liae-of-battle  ship  into  the  main  or  lower  deck,  and, 
there  exploding  amidst  the  dense  crowds  at  the  bat- 
teries, every  fragment  multiplies  itself  in  countless 
splinters  of  wood  and  iron ;  or,  if  a  shell  enter  the 
orlop-deck  among  the  men  passing  the  powder,  or, 
lower  still,  strike  the  water-Une,  large  irregular  spKnters 
will  be  torn  out,  leaving  openings  which  wiU  defy  aU 
shot-plugs.  Changing  the  scene  to  a  steamer,  it  has 
been  said  that,  compared  with  a  sailing  ship,  a  steamer 
has  many  more  vulnerable  and  vital  points.  No !  ships 
armed  with  hollow-shot  ordnance  will  do  well  to  prefer 
contending  with  something  similarly  constructed.  No 
ship  or  ships  can,  at  this  day,  lie  under  a  fort  having 
furnaces  for  heating  shot,  in  addition  to  its  murderous 
shells."* 

The  principle  laid  down  in  this  admirable  work  on 
the  national  defences  of  the  United  States  is  that  all 
assailable  points  should  be  guarded  by  forts,  so  as  to 
leave  the  naval  forces  free.  Forts  can  be  made  im- 
preg;nable  against  any  naval  force  that  could  be  brought 
against  them,  and  are  needed  for  the  protection  of  our 
fleets  while  preparing  for  hostilities  on  the  ocean.  The 
government  and  people  of  the  United  States  view  not 
with  favour  the  substitution  of  floating  batteries  for 
permanent  land  defences,  on  accoimt  of  the  perishable 
nature  of  the  former,  and  the  ineflScient  state  in  which 
thejr  mav  be  when  sudden  danger  menaces.  The  value 
which  tney  might   have,  if  in   perfect  order  at  the 


'  Among  tbe  various  propositioDS  made  for  the  defence  of  naval  arsenals 
and  maritime  places  in  general,  floating  batteries  made  of  iron  so  thick  as  to 
be  sbot-proof  have  been  recommended ;  and,  in  order  to  test  the  value  of  such 
constructions,  a  target,  representing  the  side  of  an  iron  floating  battery,  inia 
formed  with  seven  thicknesses  of  Iwiler-iron,  well  bolted  and  riveted  together. 
A  shot  from  a  heavy  gun  passed,  without  difficulty,  throu^  the  target,  and 
tore  out  large  fragments. — Report  on  the  National  Defences  of  the  Unittd 
States,  1852,  page  6. 
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moment  of  being  wanted,  ceases  as  soon  as  the  occasion 
which  called  them  forth  no  longer  exists;  and  their 
speedy  decay  is  certain.  To  leave  the  defence  of  har- 
bours and  other  permanent  establishments  to  temporary 
coMtmctionfl  80  oosUy  as  ships,  which  are  formed  of 
perishable  materials,  would  be  to  expend  enormous 
rams  in  a  manner  which  would  invite  attack  by  sea. 
If  we  rely  for  our  defence  on  our  naval  force,  no  portion 
of  it  should  be  permitted  to  leave  our  coasts  for  the  pro- 
tection of  our  foreign  commerce,  in  the  event  of  an 
alarm  of  war  occurring.  To  employ  our  active  navy, 
in  whole  or  in  part,  for  defence,  instead  of  strengthen- 
ing our  fortifications  and  raising  new  ones,  would  be  to 
supplant  impregnable  bulwarks  by  perishable  ones — ^a 
fixed  security  by  a  changeable  one :  it  would  be  to 
expose  ourselves  to  the  chances  of  being  suddenly  left 
for  a  time  without  adequate  defence.  In  so  doing  we 
should  resign  our  sense  of  security,  and  our  confidence 
of  safety  ;  we  should  divert  our  navy  from  its  highest 
doty,  deprive  it  of  its  chief  honour  and  its  chief  claim 
to  the  respect  and  support  of  the  people :  we  should 
lose  the  power  of  vindicating  the  national  honour  and 
indepenaence,  and  of  asserting  the  freedom  of  the  seas. 
The  na^  is  not  a  defensive,  but  a  protecting  force. 

332.  The  attack  of  fortresses  and  powerful  land  bat- 
teries with  a  naval  force  only,  must  ever  be  a  hazardous, 
and  perhaps  desperate,  unaertaking.  But  if  skiliully 
combmed  with  a  miUtar^  force  sufficiently  strong  to 
make  good  its  landing,  to  mvest  the  place  or  the  batteries 
on  the  land  side,  to  take  the  defences  in  reverse,  and  so 
open  the  way  to  the  attack  by  sea,  the  object  of  the 
attack  will  in  general  be  successful.  But  this  mode  of 
proceeding  can  only  be  applied  when  the  place  to  be 
attacked  occupies  a  position,  insular  or  otherwise,  of 
SQch  extent  as  to  admit  of  being  attacked  by  land  as 
well  as  by  sea. 

In  combining  military  and  naval  operations  of  this 
description,  the  first  and  main  difiiculty  to  be  encoun- 
tered is  to  effect  a  landing  and  establish  a  lodgment  on 
the  enemy's  coast,  in  the  face  of  a  large  military  force, 
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which  ought  always  to  make  the  most  determined 
eflForts  to  oppose  a  debarkation  or  prevent  a  lodgment 
from  being  made  good ;  for,  as  in  the  assault  of  a 
breach,  and  in  forcing  the  passage  of  a  river,  if  a  solid 
lodgment  be  once  established  on  the  crest  of  the  one,  or 
on  the  further  side  of  the  other,  a  fulcrum  is  obtained 
which,  if  skilfully  used,  and  supported  with  sufficient 
means,  will  ensure  the  success  of  the  enterprise. 

A  very  large  army  may  now  be  transported  with 
great  speed  and  convenience  in  a  very  few  large  steam- 
ships to  any  seat  of  war,  however  remote  ;  but  to  trans- 
fer 1000,  1500,  or  2000  men  from  the  transports  to  the 
shore  is  a  work  of  considerable  time,  and  requires  great 
numbers  of  boats,  specially  constructed,  for  that  pur- 
pose. This  preparatory  operation  cannot  be  attempted 
or  executed  under  fire  from  the  enemy ;  and,  therefore, 
the  troops  intended  to  force  a  landing  must  be  embarked 
in  the  boats  which  are  to  take  them  to  the  shore,  whilst 
the  transports  are  anchored  at  a  safe  distance.  The 
success  01  the  operation  will  mainly  depend  upon  the 
nature  of  the  locality  that  may  be  chosen.  It  should  not 
be  too  near  to  the  fortress  or  stronghold  to  be  attacked, 
because,  in  this  case,  the  garrisons  of  the  forts  or  for- 
tresses might  safely  co-operate  with  the  force  in  the 
field,  to  oppose  the  landmg  and  attack  the  lodgment. 
Nor  should  the  point  of  debarkation  be  too  distant  fix)m 
the  great  objective  of  the  expedition,  because  that  would 
necessitate  a  long  march  to  invest  the  place,  and  much 
diflSculty  in  getting  up  the  siege-train  and  stores. 

If  the  enemy  (exclusive  of  the  force  in  his  garrisons) 
is  not  strong  in  the  field,  it  might  be  advantageous  to 
endeavour  to  seize  some  capacious  bay  or  inlet  capable 
of  aflFording  shelter  to  the  numerous  ships,  vessels,  and 
small  craft,  and  near  which  a  fort  might  be  constructed 
to  serve  as  an  entrep6t  and  base  of  operations;  but 
these  great  objects  can  rarely  be  effected  immediately ; 
indeed,  if  the  enemy  has  occupied  and  strengthened  the 
localities,  and  if  he  is,  moreover,  strong  in  the  field,  it 
would  not  be  prudent  to  attempt  a  landing  there.  In 
this  case  some  point,  deemed  apparently  by  the  enemy 
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of  minor  importance,  should  be  sought  for — some  pro- 
montory,  witn  a  nearly  level  surface,  and  remote  from 
Iiig^h  lands,  having  also  water  about  it  of  sufficient  depth 
to  permit  the  boats  to  arrive  at  the  beach,  and  to  ensu)le 
bombHships,  steamers,  and  gun-boats  to  cover  the  ad- 
vance of  the  flotilla  containing  the  troops,  support  their 
landing,  and   protect  the   lodgment  they  may  form. 
Having  thus  obtained  a  footing,  and  received  such  in- 
crease of  strength  as  may  be  deemed  necessary,  including 
field-artillery,  the  whole  force  should  move  forward  to 
meet  the  enemy  in  the  field,  and  conquer  for  itself  some 
position  wliich  may  afford  shelter  to  the  fleet,  and  be- 
come a  tete  de  dc^barquement  and  base  of  operations  to 
the  invading  army.     In  forcing  the  passage  of  a  river, 
the  operation  is  undertaken,  if  possible,  in  a  sinuosity 
re-entering,  with  respect  to  the  invaders,  and  a  lodg- 
ment is  made  upon  the  opposite  salient  in  the  enemy's 
podtion ;  the  whole  interior  of  that  position  is  com- 
manded from  the  points  in  the  possession  of  the  assail- 
ants,  and   consequently  the  lodgment  to  be  made  is 
capable  of  lieing  supported  and  protected.     {An  Essay 
on  the  Principles^  ^-c,  of  Military  Bridges^  by  Gen.  Sir 
Howard  Douglas,  Arts.  157,  159,  3rd  edit.)     In  like 
manner,  in  order  to  obtain  a  footing  on  an  enemy's 
coast,  a   low   level   promontory  or   salient  should   be 
chosen,  because  ships  on  each  side  of  it  may  perform 
the  same  office  (commanding  the  opposite  groimd)  as, 
in  forcing  the  passage  of  a  river,  is  performed  by  the 
latteries  placed  at  the  two  sahent  points  which  contain 
lietween  them  the  re-enterine  sinuosity.     The  ships  are 
thus  enabled  to  support  the  lodgment  on  the  coast  and 
pnitect  the  flanks  of  the  troops  which  have  gained  the 
i4iore.    To  attempt  t^)  force  a  landing  in  a  bay,  reverses 
theMe  conditions,  for  the  shore  of  a  l^y,  unless  it  be  ver^ 
extensive,  caimot  be  held,  nor  even  approached,  until 
both  the  promontories  which  contain  it  are  occupied. 

332  a.  When  the  Duke  of  AVelHngton,  then  Sir 
Arthtu-  Wellesley,  invaded  Portugal  in  1808,  it  was  a 
fiivoorite  object  with  the  ministry  that  the  descent 
UiouM  be  made  at  the  mouth  of  the  Tagus.     Wellesley 
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decided  otherwise,  and  made  choice  of  a  landing-place 
remote  from  Lisbon,  in  order  to  avoid  the  danger  of  a 
debarkation  in  face  of  a  large  force.  He  eflFected  his 
landing  at  a  part  deemed  by  the  enemj  of  minor  im- 
portance, the  mouth  of  the  Mondego  River  :  he  moved 
forward  as  soon  as  he  could,  fought  a  general  action, 
gained  a  complete  victory,  and  obtained  possession  of 
Lisbon.  (Napier,  History  of  the  War  in  the  Peninsulaj 
Book  L,  ch.  4.) 

332  b.  For  great  operations  of  this  description  any 
want  of  mortarnghips,  gun-boats  having  small  draught 
of  water,  and  flat-bottomed  boats  for  landing  the  troops, 
would  be  seriously  felt.  All  the  landings  of  troops  in 
the  face  of  an  enemy,  in  the  course  of  the  late  war,  at 
some  of  which  the  author  served,  were  conducted  in  the 
following  manner.  The  troops  intended  for  debarka- 
tion being  placed  in  the  boats  out  of  fire  of  the  shore, 
were  directed  by  signal  to  form  Une  abreast  on  points 
marked  by  men-of-war's  boats,  carrying  distinguihing 
pennants,  and  containing  the  naval  oflScers  charged  with 
the  direction  of  the  several  divisions  of  the  flotilla,  and 
the  whole  was  placed  under  the  superintendence  and 
command  of  a  naval  officer  of  rank.  When  the  line 
was  formed,  the  whole  moved  forward  by  signal,  rowing 
easily,  the  better  to  keep  in  line,  until  within  the  reach 
of  musketry  from  the  shore,  when  ordera  were  given  to 
row  out.  The  whole  of  the  operation,  from  its  com- 
mencement, was  covered  by  bomb-ships  carrying  10  and 
13-inch  mortars,  and  the.se  protected  the  advance  of  the 
troops  by  firing  shells,  when  necessary,  over  the  line  of 
boats,  in  order  to  reach  the  beach ;  a  Uke  firing,  with 
increased  charges,  being  directed  against  the  enemy's 
supports  in  rear  of  the  troops  disputing  the  landing  :  at 
the  same  time  gun-boats  drawing  little  water,  placed  on 
the  flanks  of  the  operation,  scoured  the  beckch  upon 
which  the  troops  were  to  land.  Whilst  these  opera- 
tions were  being  Executed,  the  fleet  of  line-of-battle 
ships  remained  at  a  distance  in  reserve,  unscathed  and 
ready  to  take  their  part  in  the  ulterior  operation  when 
the  proper  time  arrived. 
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When,  in  1801,  the  British  army  under  Sir  Ralph 
Abercromhie  arrived  in  Aboukir  Bay,  and  the  weather, 
at  first  tempestaous,  became  calm  enough  to  permit  the 
troope  to  land,  (General  Abercromhie,  who  had  himself 
reoonnoitred  the  coast  in  a  small  vessel,  gave  orders  for 
the  firrt  division,  consisting  of  6000  men,  to  prepare  for 
landing  early  on  the  following  morning  (March  8). 
The  preparations  could  not  be  made,  however,  without 
attracting  the  notice  of  the  French ;  and  these  disposed 
themselves,  with  a  numerous  force  of  infantry,  cavalry, 
and  artillery,  to  prevent  the  invaders,  if  possible,  from 
^ning  the  shore.  The  "  Fury"  and  the  "  Tartarus  '* 
bomb-veasels,  with  sloops  and  gun-boats,  were  appointed 
to  protect  the  landing  of  the  force,  and,  though  they 
soflfered  severely  from  the  fire  of  the  French,  the  troops 
0QOceeded,  though  with  difiSculty,  and  ovfy  in  detached 
partiea,  in  making  good  their  landing.  The  enemy  re- 
tired,  and,  on  the  21st  of  the  same  month,  the  battle  of 
Alexandria,  in  which  Sir  Ralph  Abercromhie  feU,  took 
place. 

332  c.  When  the  place,  fortress,  or  arsenal  to  be 
attacked  is  covered  and  protected  by  isolated  points 
of  defence,  mutually  protecting  each  other,  and  when 
DO  previous  military  operation  can  be  made,  those 
points  or  outposts  should  be  attacked  in  detail  and  suc- 
oeanvely  reduced ;  after  which  the  fleet  may  arrive  at, 
and  attack  the  main  position.  This  must  evidently  be 
a  protracted  and  di£Bcult  process  even  with  such  means : 
with  ships  alone  it  cannot  be  effected  without  severe 
Ion  and  damage ;  and  it  should  always  be  remembered, 
that  many  of  the  attacking  ships  would  be  severely 
injured,  probably  disabled,  in  the  attempt,  whilst  the 
enemy*8  fleet  would  remain  untouched  and  in  reserve. 
It  would  therefore  follow,  that  the  attacking  fleet  must 
be  exposed  to  a  very  disadvantageous  action  with  the 
enemy  in  the  event  of  the  latter  subsequently  leaving 
hm  phce  of  shelter. 

In  the  Walcheren  campaign — ^ill-fated,  unfortunate 
expedition !  vet  in  this  respect  instructive — it  was  at 
first  intended  that  the  fleet,  consisting  of  10  sail  of  the 
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line  and  11  firsixjlass  frigates,  should  at  once  force  the 
passage  of  the  West  Scheldt,  and  cannonade  Flushing. 
But  Sir  Richard  Strachan  very  judiciously  determined 
to  remain  in  the  oflSng  until  the  place  should  be  invested 
on  the  land  side,  and  the  batteries  of  attack  ready  to 
open.  Thus  the  place,  not  having  been  invested  on  the 
sea-side,  became  a  tete  to  Cadsand,  from  whence  rein- 
forcements to  a  large  amount  were  sent  over  to  Flushing, 
until  the  frigates  had  forced  the  passage  and  intercepted 
the  water  commimication  between  Cadsand  and  that 
town.  When  aU  was  ready,  a  powerful  and  irresistible 
combined  attack  was  made  upon  the  place  by  the  naval 
and  miUtary  forces,  and  it  surrendered  the  next  day. 
Neither  of  the  forces,  however  considerable,  could  have 
succeeded  singly  in  reducing  the  place.  No  military 
force,  without  the  co-operation  of  the  fleet,  could  have 
reduced  the  tete^  which  was  capable  of  being  supported 
to  any  extent  by  sea ;  and  the  naval  forces,  without  the 
co-operation  of  the  army,  would  have  been  crushed  by 
the  artillery  of  the  place,  exclusively  directed  against 
them. 

When  the  fortress  or  arsenal  to  be  attacked  is  situated 
on  a  coast  which  may  be  approached  from  the  open  sea 
in  any  direction,  steam-ships  may  avoid  the  danger  of  a 
direct  attack,  end-on  or  oblique,  by  approaching  the 
place  on  either,  or  perhaps  on  both  sides ;   and,  having 

fained  the  proper  proximity,  clear  of  raking  or  diagonal 
re,  may  range  quickly  up  in  parallel  order,  to  attack 
the  place  in  line  or  lines.  So,  in  steam  warfare,  ship 
against  ship  or  fleet  against  fleet,  direct  advances  upon 
the  broadside  batteries  of  ships,  may,  upon  the  same 
principle,  be  avoided,  and  the  enemy  be  attacked  in 
parallel  order,  by  ranging  up  to  him,  if  the  attacking 
ships  are  superior  in  speed,  and  forcing  him  to  fight. 

But,  when  the  fortress,  arsenal,  or  place  to  be  attacked, 
is  only  approachable  by  a  narrow  and  intricate  channel, 
through  which  ships  can  only  pa«s  singly,  or  nearly  so, 
there  can  be  no  manoeuvring  for  position.  There  is  no 
way  of  avoiding  being  met,  first  by  direct,  then  oblique, 
and  ultimately  by  raking  fire  from  the  batteries  that 
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defend  the  channel;  and  steam  can  only  perform  its 
office  of  propulsion  into  or  through  the  intricacies,  and 
under  disadvantageous  and  hazardous  circumstances. 
Steam-«bip6  mieht,  indeed,  nm  past  any  advanced  or 
covering  oattenes  at  full  speed,  without  heing  much 
damaged ;  but  it  would  be  extre^lely  perilous  to  leave 
such  forts  unsilenced  in  their  rear ;  and,  unless  the 
daring  enterprise  should  succeed,  like  Nelson's  at  Co- 
penhagen, to  produce  a  cessation  of  hostilities,  the  fleet, 
or  at  least  any  disabled  ships,  could  never  get  out  again. 

However  successfiil  a  naval  attack  of  a  fortress  or 
arsenal  may  be,  the  work  of  destruction  can  never  be 
effectoally  accomplished  by  ships.  The  sea  defences 
may  be  silenced,  guns  ismounted,  parapets  ruined, 
magazines  blown  up  by  mortar  shells,  and  habitations 
devastated  by  the  cruel  process  of  bombardment ;  but  no 
mhstantial  demolition  of  the  defences,  or  material  destruc- 
tion of  public  works  and  property,  can  be  effected  unless 
the  damages  inflicted  by  the  attacks  of  ships  be  followed 
op  and  completed,  by  having  actual  possession  of  the 
captured  place  for  a  sufficient  time  to  ruin  it  entirely. 
No  naval  operation,  however  skilfully  planned  and  gal- 
lantly executed,  can,  alone,  reap  the  fruits  of  its  victory. 

In  the  desultory  operations  of  small  active  steamers, 
employed,  with  their  pivot  guns,  to  shell  open  towns, 
roadsteads,  harbours,  and  slender  buildings,  magazines, 
stores,  &c.  Ac,  or  to  shell  bodies  of  troops  on  shore,  the 
attacking  vessels  should  never  anchor,  but,  having 
given  their  end-on  fii^,  go  off  at  speed  to  reload,  and 
prepare  to  take  up  the  fire  in  turn  with  others,  when- 
ever they  regain  a  favourable  position  for  a  good  effect. 
To  hit  a  steamer  running  with  speed  across  a  line  of  fire 
is  no  easy  matter ;  and,  when  in  the  end-on  position, 
Ae  presents  but  a  small  target  to  be  hit  at  a  long  range. 

But  the  attack  of  such  comparatively  insignificant 
places  by  horizontal  or  howitzer  shell-firing,  is  a  very 
different  affair  from  the  regular  attacks  of  formidable 
fiirtresKS,  naval  or  military  stations,  or  other  defences 
solidly  constructed,  and  efficiently  armed  and  manned, 
by  the   broadside  batteries  of  Ime-of-battle  ships,  or 
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from  their  bombardment  by  seangervice  mortars  which 
still  figm-e  in  the  list  (Table  XVII.,  Appendix  D)  of 
ordnance  in  use  in  the  Naval  service,  though,  for  uidng 
them,  no  bomb-ships  exist.  There  can  be  no  skirmish- 
ing with  huge  line-of-batde  ships.  When  these  are 
employed  to  attack  fortresses,  they  must  do  so  at 
anchor,  after  they  shall  have  attained  favourable  posi- 
tions in  sufficient  proximity.  They  then  become  sta- 
tionary floating  batteries,  large  tar^ts  to  fire  at,  and 
scarcely  can  be  missed.  This  wul  assuredly  invite 
retrospect  to  the  defence  of  Gibraltar,  and  the  destroo- 
tion  of  the  Spanish  floating  batteries,  by  red-hot  shot ; 
nor  will  that  example  be  lost  on  the  great  power  with 
which  we  are  now  at  war.  The  Russians  will,  doubtr 
less,  have  recourse  to  red-hot  shot  as  well  as  shells,  in 
defending  their  great  naval  stations. 

333.  The  disuse  of  mortars  in  the  British  navy  is 
founded  upon  the  belief  that  searservice  howitzers  will 
supersede  them  in  naval  bombardments ;  while  mortars 
are  retained  in  the  land  service,  as  indispensably  neces- 
sary in  sieges  and  bombardments,  for  miportant  pur* 
poses  which  cannot  be  effected  without  them,  whether 
the  attack  be  made  by  land  or  by  sea. 

We  have  seen,  p.  166,  that,  in  1851,  a  range  of 
4866  yards  was  obtained  with  an  excentric  shell  fired 
from  a  10-inch  gun  at  an  elevation  of  28°;  and  that  in 
1852,  p.  168,  a  range  of  5860  yards  was  obtained  with 
an  elevation  of  32°  from  a  new  10-inch  gun  of  116  cwt. 
cast  for  the  purpose  of  those  experiments.  But  these 
great  elevations  are  so  trying  to  the  gun  (at  the  round 
next  after  that  which  produced  the  maximum  range 
the  gun  burst),  and  so  straining  to  the  ship,  unless  she 
is  so  well  trussed  in  her  framework  as  to  give  her 
longitudinal  strength  to  bear  the  pressure  of  so  heavy 
a  gun  placed  over  a  fine  bow,  or  at  the  stem  over  a 
clean  run,  that  these  high  elevations  cannot  easily  and 
safely  be   used.*    These  guns  may  be  foimd  useful  in 


•  This  has  been  amply  verified  by  the  bursting  of  one  of  these  guns  at 
Shoebury  Ness,  12th  October,  1854. 
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^  fihelling  **  towns,  roadsteads,  open  batteries,  and  troops 
on  shore  at  great  distances ;  but  how  far  they  are  fit 
to  supersede  mortars  in  the  attack  and  bomlmrdment 
of  large  fortresses  and  arsenals,  is  another  question.  In 
this  case  small  elevation  is  a  disadvantage  ;  there  is  too 
much  horizontality  in  the  trajectoty  to  produce  the 
crushing  effects  of  bomlH9hells.  The  shell  wants  that 
tremendous  force  which  can  only  be  acquired  by  the 
descent  of  mortar-shells  fired  at  the  elevations  which 
produce  their  greatest  range  (42''  or  45''),  when  they 
nil  with  force  sufficient  to  penetrate  into  any  building, 
and  finish  their  course  with  the  destructive  effects  of  a 
mine.  Shells  fiml  horizontally  from  any  ordnance,  how- 
eTer  useful  in  shelling  places  of  minor  importance,  are 
not  efficient  substitates  for  mortar-shells  for  purposes 
of  bcHnbardment.  A  bomb-ship  may,  without  much 
exposure,  do  great  damage  to  an  extensive  fortress  or 
arsenal^  which,  being  a  large  object,  ought  to  be  struck 
at  every  discharge  at  upwards  of  4000  yards,  whilst 
she  »  a  mere  speck  on  tne  sea  at  that  great  distance. 
(  Wardj  p»  48.)  The  French  mortars  did  good  service 
in  the  attack  of  Bomarsund  by  land :  the  powerful 
effect  of  the  descent  of  their  shells  into  the  forts  was 
particularly  noticed.  Sir  Charles  Napier  reports  (19th 
Au^.)  that  they  never  missed,  and  contributed  largely 
Uy  the  reduction  of  the  place.  Then  wh^  did  not  the 
French  send  some  of  the  Bombardesj  which  they  wiselv 
retain  in  their  Naval  service,  to  the  attack  of  Cronstadt 
and  Sevastopol?  In  the  projected  bombardment  of 
Snrastopol  mortar-ships  would  be  of  more  use  than  the 
Despatcn  gun-boats,  by  throwing  bomb-shells  of  100  lbs. 
weight  into  the  arsenal  over  surrounding  heights,  which 
cover  tlie  dockyard  from  any  horizontal  firing,  and 
screen  the  arsenal  from  being  seen. 

334.  The  dimensions  of  the  vessels  now  bein^  built 
as  Detpaieh-BoatSj  each  of  which  is  to  be  armed  with  two 
Lancaster  guns  of  95  cwt.,  are,  in  length  165  feet; 
extreme  breadth  25  feet ;  their  tonnage  is  450,  and  their 
dnogfat  of  water  1 1  feet  4  inches.  They  are  propelled 
hv  screws,  and  their  horse-power  is  160.  ^  The  gmis  are 
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mounted  on  pivot  carriages  and  slides,  in  the  body  of  the 
ship ;  one  abaft,  and  the  other  before  the  fiinnel.  In 
voyaging,  the  guns  are  housed,  longitudinally,  in  the 
middle  of  the  deck/  For  action  on  either  side,  the  slide 
carrying  the  gun  is  made  to  traverse  upon  a  rear  pivot, 
to  take  up  the  fighting  bolt  on  the  side  to  be  engaged, 
and  then  turned  into  the  position  for  broadside  action. 
The  ports  are  sufficiently  wide  to  admit  of  the  guns 
being  traversed  upon  their  fighting  points,  to  about  an 
angle  of  56°  before,  or  abaft  the  beam,  forming  alto- 
gether a  sector  of  112°  on  the  horizontal  plane,  upon 
which  the  guns  may  fire ;  so  that  there  remains  a  sector 
of  34°  on  each  side,  on  which  there  is  no  fire,  which 
leaves  a  dead  sector  of  68°  a-head  and  a-stem,  upon 
which  the  guns  cannot  be  brought  to  bear,  a  defect 
which  would  not  be  at  all  compensated  by  installing 
4*  inch  brass  howitzers  in  the  bow  ports.  The  arrange- 
ments for  turning  the  g^uns  into  their  fighting  positions 
appear  to  be  very  complicated.  To  turn  the  gun  into 
action,  on  either  side,  the  rear  housing-bolt  is  first  dis- 
engaged from  the  socket,  and  the  traversing  platform 
turned  upon  its  front  housing-bolt,  to  take  up  a  rear 
turning  point  established  on  the  deck,  on  that  side  of 
the  middle  line  of  the  ship  on  which  she  is  to  be 
engaged,  and  so  placed  as  to  be  equi-distant  from  the 
front  housing-bolt  and  the  fighting  point  on  that  side : 
the  former  centre  being  then  disengaged,  the  platform  is 
turned  upon  the  rear  point,  to  take  up  the  fighting  bolt 
in  the  centre  line  of  the  port,  when,  the  rear  point  being 

*  It  is  no  longer  a  secret  that  gun-boat8  vnth  heavy  ofdnance  of  lAncister's 
construction  are  to  be  sent  forthwith  to  the  Baltic  Sea ;  since  we  read  in  the 
Time$  of  the  2l8t  of  August, — "  The  *  Arrow '  is  the  first  of  the  despatch- 
boats  so  called,  four  of  which  were  lately  constructed  by  Mare  and  Co^  and 
two  by  Messrs.  Green,  of  Blackwall.  The  'Arrow,'  *  Beagle,'  'Lynx,* 
and  *  Snake '  are  by  the  former,  and  the  *  Wrangler '  and  *  Viper '  by  the 
latter  firm.  They  are  each  of  160  horse-power,  mounting  10-inch  and  &>mch 
Lancaster's  new  oval  rifle^gnns  and  12-pounder  brass  howitzers.  Their  great 
rifle* guns  are  mounted  on  pivots  amidships,  and  are  capable  of  firing  on  a  line 
with  the  keel  on  each  bow.  They  are  raKlsh-looking  craft,  with  three  masts, 
Bchooner-riffiged.  The  '  Arrow '  has  been  seat  to  Portsmouth  for  the  inspec- 
tion of  the  Lords  of  the  Admiralty,  now  at  that  station,  who  will  make  some 
experiments  with  her  new  and  peculiar  armament  to-morrow,  in  the  presence 
of  Prince  Albert,  who  will  be  on  board," 
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disengaged,  the  gtm  is  ready  for  action.  Thus  two 
operations  are  required  to  move  either  gun  from  its 
boui«Dd  position,  into  that  for  action,  and  the  same 
operations,  in  the  reverse,  to  re-house  the  gun.  To  shift 
the  gun  from  one  side  of  the  ship  to  the  other  requires 
therefore  four  operations ;  whereas  if  the  rear  housing- 
bolt  were  placed  equi-distant  from  the  other  and  from 
hcith  fighting  points,  the  gun  might  be  simply  turned 
into  position  tor  action  on  either  side,  or  wheeled  on 
tliat  centre  frt)m  one  side  to  the  other  without  diflBculty, 
and  in  much  less  time. 

335.  In  the  Report  of  experiments  recently  carried 
on  at  Shoebury  Kess  (see  Times^  August  5,  1854),  it  is 
stated  that  ^^Lancaster's  gun  (a  68-pounder,  10  feet 
long  and  weighing  95  cwt.)  projected  elongated  shells 
weighing  88  lbs.  at  an  elevation  of  17°  to  the  distance 
cif  otfOO  yards,  and  that  none  of  the  shots  fell  wide  or 
»hort  of  the  target."  The  greatest  range  obtained  on 
tliat  occasion  was  only  4500  yards ;  a  charge  of  1 2  lbs. 
instead  of  16  lbs.  having  been  used,  from  some  distrust, 
we  lielieve,  of  the  strength  of  the  gun  to  resist  the  full 
cliarge,'  and  likewise  in  order  to  reduce  the  impulsive 
force,  which  might  otherwise  have  broken  the  shell; 
but  notwithstanding  this  diminution  of  charge,  one  of 
the  shells  broke  soon  after  it  left  the  gun.  Though 
none  of  the  shots  fell  wide  or  short  of  the  target  at  the 
long  range,  none  fell  very  near  it.  These  experiments 
not  having  been  made,  however,  for  the  ordinary  pur- 
poses of  practice,  but  for  particidar  objects  which  arc 
not  disclosed,  the  powers  of  the  gun,  and  the  quality  of 
th4*  practice,  must  not  be  judged  by  the  above  results. 

The  Lancaster  elongated  shells  are  made  of  wrought- 
iron,  on  account  of  the  frequent  breakings  of  cast-iron 
tilH'Ils  which  took  place  in  the  former  experiments  (Art. 
r*0) ;  bat  it  appears,  from  what  is  stated  in  the  Table, 
p.  171,  and  in  the  present  article,  as  well  as  from  similar 
failun-s  in  the  trials  made  on  board  the  "Arrow" 
Deii{Kitch  gun-boat  at  Portsmouth,  on  Tuesday,  August 

*  *^^  Ai^tiiltx  B,  on  the  recent  bunting  of  a  IjmcMter  gun  at  Shoebury  Ncra* 
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23,  that  wrought-iron  shells  are  likewise  extremely 
liable  to  be  broken  by  the  prodigious  force  with  which 
they  are  driven  through  the  spiral  of  the  elliptical  bore. 

it  is  moreover  a  maW  of  ^o  ^aU  difficult,  to  make 
a  wrought-iron  elongated  elliptical  shell.  The  body, 
without  the  bottom,  is  easily  forged  and  formed ;  but  to 
complete  the  shell,  by  welding  fte  bottom  firmly  to  the 
body,  is  not  easily  executed,  and  it  appears  that  this  is 
the  main  cause  of  failure.  The  cost  of  manufacturing  one 
of  these  shells  is  at  present  something  enormous.  The 
formation  of  the  elliptical  bore  is  likewise  a  nice  and 
costly  operation,  which  enhances  considerably  the  price 
of  the  gun  over  that  of  a  68-pounder.  Wrought-iron 
shells  do  not,  like  those  of  cast  iron,  break  into  many 
pieces  by  the  explosion  of  their  bursting  charge,  but 
they  are  apt  to  open  at  their  weakest  parts.  Also,  the 
percussion  fiize,  being  at  the  apex  of  the  shell,  would,  it 
appears,  act  before  the  body  of  the  shell  is  imbedded  in 
the  material  which  it  is  intended  to  injure  or  destroy ; 
and,  when  a  wrought-iron  shell  is  fired  against  a  hiud 
body,  as  granite,  the  point  yields  to  the  blow,  and  is 
blunted  or  doubled  back,  by  which  the  impact  of  the  shell 
is  deadened,  and  the  penetrating  power  is  diminished. 

336.  It  is  no  doubt  a  serious,  and  may  be  a  fatal  defect 
in  the  armament  of  these  vessels,  that,  whether  chasing 
or  chased,  they  cannot  bring  their  guns  to  bear  upon  the 
enemy's  ship  but  by  means  of  the  helm,  which  would 
have  the  effect  of  losing  distance  from  the  vessel  pursued, 
or  from  that  pursuing.  Fighting-pivots  are  indeed 
established  at  each  of  the  bow  ports ;  but  besides  the 
diflSculty  of  transporting  a  gun,  which,  together  with 
its  carriage  and  slides,  weighs  7  or  8  tons,  it  is  the 
opinion  of  many  experienced  naval  constructors  that 
the  fine  and  lean  bows  of  these  vessels  have  neither 
displacement  nor  longitudinal  strength,  however  well 
trussed,  to  bear  that  weight,  far  less  to  resist  the 
shock  of  an  elevated  discharge  of  the  gun.  Sen- 
sible of  this,  an  expedient  of  a  novel  and  somewhat 
startling  character  nas  been  proposed — possibly  for 
serious  emergencies  which  cannot  otherwise  be  met — 
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Tiz.  to  establish  other  fighting  points  on  the  decks,  so 
that  the  guns  may  be  turned  into  positions  parallel  to  the 
keel,  and  so  fire  a-head  over  the  bows,  or  a-stern  over 
the  taffraii,  as  the  case  may  require.  But  it  is  clear 
that  this  cannot  be  done  unless  the  guns  are  fired  at  high 
elevations,  especially  the  eun  firing  a-head,  on  account 
of  the  rise  of  the  bow  of  the  ship  ;  and  consequently  this 
expedient  is  not  available  when  the  enemy  is  near. 
The  pivot  of  the  foremost  gun  being  about  60  feet  from 
the  bow  of  the  vessel,  the  blast  from  the  discharge  of  the 
}run  would  sweep  over  all  the  fore  part  of  the  deck  :  a 
nhot  might  pass  close  over  the  nead-rails,  without 
damage  to  the  ship ;  but  it  remains  to  be  seen  whether 
the  bulwarks  would  not  be  injiu^d  or  blown  down,  un- 
le«  the  gun  were  fired  at  its  highest  elevation,  and 
whether  there  would  not  be  much  danger  of  setting 
fire  to  the  rigging,  hammock-cloths,  or  sails,  though 
biailed  up  or  Airled,  by  sparks  being  driven  into  the 
foMings  or  other  crevices.  The  aftermost  mn  is  about 
100  fe^t  from  the  taffrail :  fired  ^^  over  alT'  astern,  its 
dischai^  would  sweep  with  equal  danger  and  violence 
over  the  afler  part  of  the  deck — in  both  cases  there 
must  be  no  men  nor  ammunition  placed  in  the  way  of 
those  explosions.  How  then  would  it  be  with  the 
helmsmen  ?  This  expedient  for  enabling  the  vessels  to 
fire  a>head  or  a-stem  in  the  line  of  the  keel,  cannot  be 
practised,  nor  would  it  be  prudent  to  attempt  such 
nring  in  action.  These  vessels  can  therefore  only  fight 
in  the  broadside  position — an  utter  abandonment  of  the 
peculiar  advantages  of  steamers.  By  extreme  training 
of  their  guns  they  might  fire  at  angles  of  34^  with  the 
keel ;  but  thev  would  then  expose  to  the  enemy  a  sur- 
boe  expreaaed  by  the  area  of  the  broadside,  reduced  in 
the  ratio  of  unity  to  the  sine  of  34** ;  or  a  length  of 
about  89^  feet  (160  x  sin.  34"")  ;  and  thus  would  form  a 
target  three  and  ,a-half  times  larger  than  the  area  of  the 
transverse  section. 

These  Despatch-boats  are  very  beautiftil,  fine,  and 
«peedy-looking  craft ;  but  they  are  greatly  overloaded, 
with  respect  to  their  displacement  and  form,  by  the 
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enormous  weight  of  their  deck-load,  which,  consisting  of 
two  guns,  each  of  95  cwt,,  with  their  massive  carriages 
and  slides,  cannot  be  less  than  14  tons !  With  such  a 
top-weight  they  must  roll  excessively  in  any  sea ;  which 
will  interfere  much  with  their  speed  in  voyaging,  with 
their  stability  in  action,  and  with  their  safety  m  a  heavy 
sea.  When  tried,  they  will,  no  doubt,  confirm  the  appre- 
hensions  which  are  yerr  generaUy  enterteined,  that  such 
heavy  armament  will  detract  greatly  from  the  essential 
quality  of  a  despatch-vessel,  and  make  a  very  bad  gun- 
boat Perhaps  it  may  be  said  that  these  vessels  were  not 
designed  for  the  ordinary  service  of  steamers  (which  in 
every  case  requires  that  they  should  be  so  armed  at  their 
ends  as  to  make  what  would  otherwise  be  their  weak 
point  their  strongest),  but  are  intended  to  use  the  enor- 
mous guns  with  which  they  are  armed  for  broadside 
firing,  to  batter  granite  waUs  at  great  distances. .  It  were 
much  better  to  make  the  experiment  against  a  granite 
wall,  in  some  actual  siege  operations  by  land,  than  fronoi 
the  battery  of  a  ship  at  sea.  To  hit  a  wall  with  any  pro- 
jectile fired  at  18""  of  elevation,  at  the  distance  of  500O 
yards,  is  a  very  remote  probability,  even  when  the  gun 
IS  fired  on  soUd  ground ;  from  a  ship  the  practice  must 
be  infinitely  more  at  random,  when  there  is  any  swell ; 
and  here  we  would  observe  that  the  deviation  to  the 
right,  occasioned  by  the  rotation  of  the  proiectile  in  that 
direction,  is  largely  developed  in  practice  from  the  Lan- 
caster gun,  with  elongated  shells  (the  average  amount 
of  the  deviation  is  150  feet  at  5000  yards).  This 
ought  to  be  allowed  for,  in  proportion,  at  any  range ; 
but  the  deviations  not  being  constant,  they  cannot  be 
accurately  estimated ;  and,  as  many  readers  are  apt  to 
believe  that  practice  made  on  shore,  or  in  harbour,  may 
be  taken  as  a  criterion  of  what  it  will  be  at  sea,  we  would 
particularly  refer  to  what  is  stated  in  Art.  343  on  that 
subject.  But  if  these  vessels  were  designed,  and  armed 
with  such  heavy  ordnance,  for  battering  purposes,  they 
will  rather  have  to  serve  as  stationary  floating  batteries 
than  as  active  steamers  to  shoot  flying ;  and  therefore, 
instead  of  being  built  for  speed,  they  should  have  been 
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formed  for  stability  and  steadiness.  The  alternate  re- 
ooUfl  and  running  up  of  guns  of  sucli  vast  weight,  on 
the  sides  of  vessels  of  their  size  and  form,  must  occasion 
a  rolling  motion  which  will  never  cease,  however  still 
the  water.  The  motion  may  be  insensible  to  the  eye, 
and  yet  such  as  to  destroy  entirely  the  accuracy  of  prac- 
tice, in  which  deviations  of  half  a  degree  in  the  elevation 
will  make  a  vast  difference  in  the  range.  A  skilful  sea- 
man-gunner knows  well  that  a  rolling  motion  is  more 
di^urbing  to  good  gunnery  than  a  pitching  motion; 
that  the  former  does  not  affect  the  length  of  range  from 
a  pivot-gun  at  bow  or  stem,  though  if  there  is  much 
of  that  motion  it  may  occasion  lateral  deviations ;  that 
very  small  rolling  motions  have  great  influence  on  the 
range  in  broadside  firing ;  and  that  a  swell  a-beam,  or  a 
crufiB  sea,  produces  very  little  pitching,  but  a  great  deal 
of  rolling  motion. 

The  auerrations  in  gunnery  practice  arising  from  the 
floating  motions  of  a  ship,  affect  vertical  and  horizontal 
shell-firing  very  differently.     If  the  shell  of  a  mortar 
wlKwe  greatest  range  is  at  42^  of  elevation,  depart  from 
the  muzzle  at  any  greater  or  smaller  angle,  the  range  is 
shorter  in  both  cases,  and  equally  so  it  the  error,  plus 
or  minus,  be  equal ;  but  small  differences  of  elevation 
are  of  very  little  moment  in  a  range  of  4200  yards,  and 
the  i«hell  would  scarcely  miss  the  area  on  which  it  is 
intended  to  fall ;  for  its  horizontal  velocity,  never  very 
irreat,  is  nearly  exhausted,  and  the  velocity  of  descent  is 
W  gi^t;  but  in  horizJntal  shell-firing,  erroi^  of  tho 
same  amount  taking  place  above  or  below  the  angle  of 
elevation  at  which  it  is  intended  to  fire,  produce  very 
great  differences  in  the  range— there  is  so  much  hori- 
zontal velocity  that  the  shot  passes  over  large  spaces  in 
very  short  times ;  there  is  very  little  vertical  velocity  and 
leas  chance  of  the  howitzer  shell  falling  within  a  given 
area  than  a  mortar  shell,  both  being  subject  to  the 
lame  amount  of  disturbance  in  the  intended  elevation. 

Aa  ^n-boats  these  vessels  are  far  too  large,  their 
•Iraupht  of  water  much  too  great ;  and,  in  general,  all 
our  xihifM  and  vessels  in  the  Baltic  are  disadvantageous 
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in  these  respects.  Ships  drawing  £rom  24  to  27  feet  of 
water  have  no  business  there ;  while  there  is  not  a 
sufficient  number  of  small  ships  to  enter  creeks  or 
inlets,  or  to  approach  the  batteries  on  the  coasts,  without 
getting  frequently  agroimd.  No  doubt  it  is  necessary 
that  there  should  be  a  fleet  consisting  of  a  sufficient 
number  of  line-of-battle  ships  to  prevent  the  enemy's 
fleet  from  coming  out,  and  to  beat  them,  should  they 
endeavour  to  disturb  the  desultory  operations  of  the 
squadrons  of  the  allied  fleets  which  may  be  engaged  in 
blockading  and  other  detached  services;  but  for  this, 
huge  vessels  of  great  draught  of  water  are  rather  hurtful 
than  serviceable.  The  ships  of  a  fleet,  acting  in  shallow 
seas  and  intricate  channels,  imperfectly  surveyed,  should 
be  as  much  as  possible  of  the  same  draught  of  water :  if 
not,  and  even  if  one  or  two  draw  some  feet  of  water 
more  than  the  others,  the  operations  of  the  fleet  must 
be  as  much  impeded  by  shallow  water,  if  they  are  to  act 
together,  as  if^all  the  vessels  of  the  fleet  were  as  deep 
in  the  water  as  are  the  one  or  two  larger  ships. 

337.  The  Russian  ships  of  the  line — and  the  same 
may  be  said  of  those  belonging  to  Denmark  and  Sweden 
— Qo  not  exceed  in  draught  of  water  23  English  feet ; 
that  of  our  ships  is  from  25  to  27  feet,  and  in  some  still 
more.  England  should  always  be  provided  with  ships 
suited  for  service  in  all  seas.  Our  old  74-gun  shipe 
were  just  the  class  of  line-of-battle  ships  required  ^r 
service  in  the  Baltic,  but  they  are  now  extinct.* 

Referring  to  the  results  of  the  experiments  of  the 
22nd  August,  at  Portsmouth,  the  author  has  not  found 
it  necessary  to  alter  a  tittle  of  what  he  had  previously 

*  The  eallant  and  distinguiflhed  Vioe-Admiral  commanding  the  oomlmied 
fleet  in  the  Baltic  must  now  be  feeling  the  full  force  of  what  he  wrote  in 
1849  (aee  p.  192  of  his  recent  publication).  After  extolling  the  old  74*8,  and 
oondemninz  their  extinction,  he  goes  on  to  say, — '*  We  seem  to  have  quite 
forgotten  that  there  are  such  seas  as  the  North  Sea  and  Baltic,  where  small 
ships  on  two  or  three  decks,  with  a  light  draught  of  water,  are  indispensable. 
There  are  also  many  places  where  the  like  qualification  is  necessary ;  and  I 
well  recollect  that,  during  the  siege  of  Cadiz,  we  were  obliged  to  look  up  all 
our  old  64'8,  with  a  light  drau^t  of  water,  so  that  they  might  lie  clear  of 
the  enemy*6  shells.  Another  thing  we  seem  to  have  forgotten — that  all  the 
work  of  the  war  was  done  by  the  74*s,  and  that  the  large  ships  did  not  stand 
the  blockade  so  well  as  the  small  ones." 
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written ;  and  has  to  add  the  fact  that  the  rolling  of  the 
••  Arrow  **  was  excesedve,  whilst  other  vessels  were  com- 
paratively at  rest.     These  vessels  are  universally  con- 
sidered to  be  too  narrow  and  crank  to  carry  such  a 
heavy  deck-load.     So  much  of  their  volume  is  absorbed 
by  the  engine,  that  there  does  not  remain  sufficient 
available  capacity  for  the  stowage  of  provisions  and 
stores.   The  ^un  maintained  the  character  given  of  it  in 
Art  190  for  length  of  range ;  but  the  practice,  always 
uncertain  at  such  distances,  was  extremely  wild  and 
random,  from  the  motion  of  the  vessel.     Two  shells 
broke  soon  after  leaving  the  gnn,  thus  affording  addi- 
tional proof  that  even  wrought-iron  shells  cannot  be 
depended  upon ;  and,  unless  this  serious  defect  can  be 
efiectoally  remedied,  it  must  be  considered  a  great  objec- 
tion to  the  adoption  of  the  gun ;  for,  considering  the  enor- 
mous cost  of  the  shell  and  the  vast  expense  of  the 
system,  one  lost  opportunity  of  obtaining  the  full  effect 
of  a  discharge,  from  the  breaking  of  the  shell  in  or  near 
the  gun,— of  which  so  many  instances  have  recently 
occurred, — ^might  be  productive  of  the  severest  disap- 
pointments in  action.     How  this  defect  is  to  be  reme- 
aied,  appears  to  be  a  very  difficult  and  doubtful  matter. 
Bat  however  this  may  be,  the  difficulty  has  not  been 
overcome,   as  the  late   experiments  show ;    and  the 
Despatch  eun-boats,  constructed  expressly  to  demolish 
the  enemy  s  defences  in  the  Baltic  and  Black  Seas,  with 
elongated  shells  of  100  lbs.  weight,  fired  from  Lancaster's 
elliptical  guns,  were  actually  sent  to  their  destinations, 
provided,  it  appears,  with  only  25  of  their  own  peculiar 
oval  shells  {Times^  Oct.  16),  on  the  much-vaunted  effi- 
ciency of  which  the  whole  of  the  Lancaster  system  de- 
pends, bat  largely  supplied  with  68-pounder  round  shot, 
with  which  it  is  said  the  Lancaster  g^ns  make  good 
practice !     It  was  not  for  this  that  the  enormous  expense 
of  the  Lancaster  system  has  been  incurred,  or  can  be 
JQntified ;  and  if  there  be  any  truth  in  all  that  has  been 
wd,  written,  and  done,  upon  the  subject  of  windage, 
the  principles  upon  which  it  is  regulated,  its  annular 
oniformity,  the  important  condition  of  a  perfectly  cylin- 
drical bore,  and  the  rigorous  condemnation  of  any  gun 


364  NAVAL  GUNNERY.  Past  HI. 

in  which  the  smallest  irregulariiy  in  the  surface  of  the 
hore  can  be  detected,  by  the  nicest  instruments,  it  is 
utterly  impossible  that  the  anomaly  of  firing  spherical 
projectiles  from  guns  having  elliptical  spiral  bores  can 
he  precise ;  and  this  inoonffruity  is  therefore  repugnant 
to  science,  and  absolutely  fatal  to  the  Lancaster  system^ 
as  applied,  to  guns. 

There  never  yet  was  a  gun-boat  without  a  powerful 
gun  at  the  prow,  or  which  could  not  fire  in  the  direction 
of  her  keeL  It  was  therefore  a  great  mistake  to  caU 
these  vessels  Despatch  gunrboats ;  they  are  steam-vessels 
armed  and  fitted  in  a  novel  and  peculiar  manner,  for 
experiment ;  and  much  is  it  to  be  wished  that  the  expe- 
riment, so  far  unsatisfactoiT,  may  in  the  end  be  suc- 
cessful ;  but  believing,  for  the  reasons  stated,  that  these 
vessels  will  not  altogether  realise  the  expectations  which 
the  public  in  general  are  led  to  entertain  of  their  ser- 
vices as  gun-boats^  the  author  deems  it  his  duty  thus 
fully  and  frankly  to  state  the  facts  and  reasons  which 
have  led  him  to  this  conclusion. 

The  smaller  class  of  vessels  now  fitting  out  as  gun- 
boats come  fully  up  to  the  author's  notion  of  what  a 
{jood  steam  gun-boat  should  be.  Their  dimensions  are — 
ength  100  feet ;  extreme  breadth  22  feet ;  depth  of  hold 
7  feet  10  inches;  tonnage  212;  engines,  two  of  30 
horse  power  each ;  draught  of  water  at  load-line  6  feet 
6  inches ;  armament  two  68-pounders  of  95  cwt.  These 
vessels  are  lugger-rigged,  without  bowsprit;  they  are 
sufficiently  fiill  at  each  end  and  abundantly  strong  to 
bear  that  heavy  gun,  at  either  or  both  ends,  for  action. 
In  voyaging,  the  guns  are  housed  in  the  middle  of 
the  vessel,  and  may  either  be  turned  into  action  on  the 
broadside  or  at  either  end,  for  which  ports  are  made 
at  the  bow  and  at  the  stern.  The  only  blemish  is  the 
fittings  for  the  dangerous  and  objectionable  project 
(Art.  336)  of  firing  the  guns  from  the  body  of  the 
vessel  "  over  all,"  a-head  or  a-stern ;  and  arming  them 
with  Lancaster  guns  instead  of  68-pounders,  before 
efficient  projectiles  congenial  to  the  principles  of  his 
system  shall  have  been  produced,  and  at  such  a  mode- 
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rate  ooet  as  would  justify  a  general  use  of  them,  but 
which,  confesaedly,  is  not  the  case  at  present. 

338.  With  respect  to  the  Armament  of  Coast  Bat- 
teries ;  wherever  a  battery  is  so  placed  as  to  command 
long  sea-ranges,  and,  if  properly  armed,  to  open  its  fire 
QDon  an  enemy  at  great  distances ;  or,  from  the  nature 
or  the  sinuosities  of  a  coast,  to  be  in  a  position  to 
enfilade  an  enemy's  fleet  or  squadron  advancing  to  the 
point  of  attack  which  that  battery  is  established  to 
defend,  there  assuredly  should  be  placed,  exclusively, 
in  positions  which  demand  the  service  of  guns  pos- 
fleasing,  in  the  highest  degree,  power  of  range,  accu- 
racy, and  penetrating  force,  powerful  32-pounders, 
5t>-poanders  (Monk's),  and  68-poimder  guns.  These 
have  superseded  shell-guns,  as  pivot-guns  in  our  ser- 
vice; and,  in  the  United  States  Navy,  the  new  64- 
pounder  unchambered  gun  has  displaced  their  8-inch 
shell-gun. 

In  batteries  which  do  not  command  long  sea-ranges, 
which  are  not  in  enfilading  positions  with  respect  to  an 
advancing  force,  and  are  so  situated  in  the  scheme  of 
defence,  as  to  serve  for  the  flanking  defence  of  colla- 
teral works,  or  whose  seaward  range  is  only  open  to 
distances  at  which  shell-firing  may  be  used  with  effect, 
there  shell-guns,  or  other  howitzers,  or  68-pounder 
carronades,  may  with  advantage  be  placed. 

339.  The  British  shell-gims,  as  analogous  ordnance 
to  the  French  canon»-obusiers  (Art.  215),  are  well 
ailapted  to  the  sea-service ;  the  British  8  inch-gun  of 
C5  cwt.  is  superior  to  the  French  canon-obusier  No.  1 
(Art.  224,  and  Note),  and  is  perhaps  the  best  cham- 
bere«l  gun  ever  produced,  here  or  elsewhere.  But,  as 
has  been  shown  in  Art.  218  and  the  Note,  great  ob- 
jections attach  to  all  chambered  guns,  which,  though,  in 
part,  obviated  by  the  expedient  of  the  cork  wad  (Art. 
411),  are  not  removed — the  defects  being  inherent  in 
their  construction.  Chambers  are,  however,  necessary 
evils  in  the  naval  service,  in  ordnance  of  such  large 
calibre  as  8  inches  and  10  inches ;  because,  if  their  bores 
wen?  cylindrical  throughout,  they  would  be  too  weak 
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round  the  seat  of  the  powder  to  stand  the  explosion  of 
even  a  very  diminutive  charge ;  and  it  would  therefore 
be  necessary  to  fortify  an  unchambered  gun  of  that 
calibre  by  casting  it  at  least  30  cwt.  heavier  than  it 
now  is.  But  this  additional  weight,  for  vessels  of  equal 
"  displacement/'  would  disable  them  for  carrying  an 
equal  weight  of  ordnance  without  greatly  reducing  the 
number  of  guns ;  and,  in  the  vessels,  there  would  not 
be  space,  even  if  they  could  carry  the  same  nmnber 
of  the  heavier  gun,  to  stow  the  additional  niunber  of 
men  required  to  work  such  heavy  ordnance. 

But  why  impose  the  evil  of  chambered  ordnance  on 
the  land  service  ?  The  cork  wad  must,  in  that  case,  be 
adopted  in  the  land,  as  well  as  the  sea,  service,  for  with- 
out it  there  would  be  frequent  miss-fires.'  Objections 
to  weight  as  limited  by  "  displacement,"  and  want  of 
space  for  the  accommodU^tion  of  additional  men  required 
for  working  the  guns,  do  not  attach  to  the  land  service ; 
and  consequently  the  question,  cleared  of  those  con- 
ditions,  ^8ts  solely  upon  the  comparative  merits, 
faculties,  and  capacities  of  the  chambered  and  uncham- 
bered guns,  as  best  adapted  to  the  distinct  purposes  for 
which  they  were  designed — ^the  one  to  fire  shells  or 
hollow  shot,  within  limited  distances — ^the  other  to  fire 
solid  shot  with  superior  power  of  range,  accuracy,  and 
penetrating  force,  at  great  distances. 

340.  To  place  in  fixed  batteries  chambered  8-inch 
guns,  in  lieu  of  unchambered  solid-shot  gims,  on  account 
of  the  difference  of  weight,  since  neither  displacement, 
transport  by  sea,  nor  conveyance  by  land  enters  there 

*  <<  In  8-inch  gnoB  with  conical  chambers,  to  insure  the  reduced  cartridge  being 
set  sufficiently  home  it  is  Ttioet  essential  that  spherical  cork  cartridge  tops  of 
6^  inches  diameter  and  2i  deep,  should  be  fitted  inside  these  cartri^^es  when 
sent  on  board,  without  which  the  gims  wiU  frequently  miss-ftreJ'* — Instructions 
for  the  exercise  and  service  of  great  guns  and  ^leSs, 

But  no  cork  or  other  tapering  wads  are  provided  for  this  ordnance  in  the 
land  service  (fig.  to  Art.  411),  where  there  is  more  need  of  that  expedient  than 
in  the  sea  service,  because  land  batteries,  which  should  always  have  some 
command  over  the  object  or  plane  in  front,  are  necessarily  often  placed  in  such 
elevated  positions  for  coast  defences  as  to  require  great  depression  in  firing  at 
any  object  upon  the  plane  of  the  sea,  by  which  a  reduced  cartridge  would  be 
far  more  liable  to  slide  from  its  place  in  a  conical  chamber  than  in  horizontal 
firing,  and  thereby  occasion  miss-fires  more  frequently  than  on  board  a 

ship. — AUTHOB. 
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into  the  question,  were  a  grievous  error,  which,  much 
we  fear,  ma^  have  been  committed,  particularly  with 
re0{>eet  to  8-inch  shell-^uns  of  60  and  52  cwt. — a  very 
inferior  claas  of  that  tribe — seeing  that  more  than  one- 
third  of  the  ordnance  appropriated  to  the  armament  of 
our  coast  defences  are  snell-guns,  and  that  so  large  a 
proportion  can  scarcely  be  required  for  shell  firing 
only. 

£xtent  of  range,  with  the  least  elevation,  the  greatest 
accuracy  at  long  ranges,  and  penetrating  force,  are 
priM*minently  reouired  of  guns  appropriated  to  bat* 
teriea,  wherever  they  command  long  sea-ranges,  or  are 
in  enfilading  positions. 

No  law  of  gunnery  is  more  clearly  demonstrated  and 
irrefutable  than  this — that  elevation  is,  inversely,  the 
ex|ionent  of  accuracy.  No  scientific  or  experienced 
artillerist  will  dispute  this,  and  no  practitioner  of  the 
M-ience  can  deny  it,  until  he  shall  first  have  demon- 
Ktrated  that  this  well  established  law  is  untrue,  and 
shall  caUHe  it  to  be  erased  from  the  codes  in  which 
Itobins,  Ilutton^  and  all  professors  of  the  science  of 
gunnery  have  stereotyped  it  for  our  guidance/ 

^  The  gun  that  makes  the  greatest  range  with  the 
k*aiit  elevation,  and  consequently  with  the  greatest 
horizontality  in  the  ^flight  ot  its  shot,  is,  assure^y,  the 
m<iKt  accurate  in  its  practice,  and  the  most  destructive 
in  its  effects.     Sea-service  howitzers  do  not  possess  this 

J>n»|»erty  in  so  great  a  degree  as  solid<«h()t  guns ;  for  the 
urmer  re<)uire  higher  elevations  to  attain  the  same 
rank's,  and  Hcctincy  and  effect  are  sacrificed  accord- 
injriy.**  (Mcink.)^ 

It  apfiears  by  Tables  V.  and  TL,  Appendix  D,  that 
tlie  rangi*  of  a  32-}K>under  of  56  or  58  cwt.  at  an  eleva- 
tion of  1*  is  very  nearly  e<iual  to  that  of  a  10-inch  gun 
at  IT,  and  about  200  yards  more  than  the  range  of  the 


*  7^  m»c«rt*iDty  of  ilhkin,;  o)>)4irts  inrrraaM  omwidtfrmbl/  with  thi»  inrmuM* 
ttf  r^ifv,  iuf  It  frqqiiTtt  oorT«i|«tKlin(;  tocrnM*  <>(  elevatioo. — Struiik^  /'orf •/• 
«■#«<■,  viil.  It.  p,  *SSi, 

^  TkiT  ttftf-ttrftrt  of  th^  iMd  tkoi  tiill  \^  mitrh  ermlrr,  t«ith  on  •rocmnt  of 
ha  n««t«^  vrUritjT,  And  Iv-cAiur  tlM*  holU*w  whtA^U*  obtAln  Um  Mine  rmn^, 
Mtttc  k«i*  crtAUr  elrT»UuQ.— 4SiMin«iu«  y^  2ts  •«• 
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8-iiich  gun  (65  cwt.)  at  1"* ;  the  range  of  the  32-poimder 
at  2°  is  greater  than  that  of  the  1 0-inch  gun  at  3^  and 
about  equal  to  that  of  the  8-inch  gun  at  3''.  Again,  the 
range  of  the  32-pounder  at  3°  is  fully  equal  to  that  of 
the  8-inch  gun  at  4°,  and  considerably  greater  than  that 
of  the  10-inch  gun  at  4**.  At  4°  the  range  of  the  32- 
pounder  gun  is  about  equal  to  that  of  the  10-inch  gun 
at  6%  and  nearly  equal  to  that  of  the  8-inch  gun  at  6** ; 
the  range  of  the  32-pounder  at  5**  is  very  nearly  equal 
to  that  of  the  8-inch  gun  at  7%  and  fully  equal  to  that 
of  the  10-inch  gun  at  ?**.  Again,  in  more  distant  firing, 
the  32-pounder  of  56  or  58  cwt.  at  10®,  ranges  very 
nearly  as  far  as  the  8-inch  gun  at  13%  and  quite  as  far 
as  the  10-inch  gun  at  14°.  At  1600  yards  the  lO-inch 
shell-gun  would  be  firing  shells  or  hollow  shot  at  about 
5°  with  a  fidl-service  charge  of  12  lbs.,  the  8-inch,  at 
about  4%  whereas  the  32-pounder  of  56  or  58  cwt.,  with 
a  charge  of*  10  lbs.,  would  be  firing  solid  shot  at  the 
same  distance  at  about  3°.  At  2000  yards  the  elevations 
for  the  10  and  8  inch  guns  would  be  respectively  7i** 
and  7**,  whilst  the  32-pounder  would  be  firing  its  solid 
shot  at  a  little  more  than  5°.-  See  likewise  shell  and 
shot  experiments  of  1838,  "  Excellent"  (Art.  262,  Note). 

The  results  given  in  those  tables  are  conclusively  in 
favour  of  the  32-pounder  of  56  or  the  new  one  of  58  cwt. 
The  56  and  68  pounder  guns  have  a  still  greater 
superioriiy  over  the  shell  guns;  and,  therefore,  a 
grievous  error  would  be  committed  in  preferring  the 
latter  to  the  former  for  the  armament  of  coast  batteries 
in  general. 

341.  The  comparative  values  of  solid  and  hoUow 
shot,  and  consequently  of  unchambered  and  chambered 
ordnance,  have  been  well  laid  down  by  Lieut.-Colonel 
Burns,  of  the  Royal  Artillery,  on  his  *  Cards ' — excel- 
lent codes — for  the  guidance  of  the  practical  artillerist. 

Why  has  the  whole  tribe  of  carronades,  which  at  first 
were  so  victorious  (Art.  148),  disappeared  ?  because  they 
are  chambered  ordnance,  which,  though  capable  of  firing 
solid  shot,  are  incapable  of  doing  so  with  certainty  and 
eflFect,  excepting  in  close  action;   and  when  properly 
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opposed  by  solid-shot  guns,  at  long  ranges,  were  over- 
powered, and  ultimately  beaten  out  of  the  service.  It 
18  not  meant  by  this  to  disparage  shell-guns  by  com- 
paring them  with  carronades,  but  to  show  the  defects  of 
chambered  ordnance  as  shot-guns.     (Arts.  123,  218.) 

The  unfortimate  selection  of  chambered  instead  of 
anchambered  ordnance  of  the  same  calibre,  in  1812, 
cost  the  allied  army,  under  the  Duke  of  Wellington, 
nothing  less  than  the  failure  before  Burgos.  Had  the 
fio-called  24-pounders,  which,  being  chambered,  were 
only  5i-inch  howitzers,  been  really  24-pounder  guns, 
Burj^nos  would  have  been  taken. 

It  is  commonly  said  that  8-inch  shell-guns  of  52 
cwt. — an  inferior  and  ineflScient  class  of  shell-guns,  of 
which  vast  numbers  have  been  provided,  but  which  are 
ra[>i<lly  and  justly  falling  into  disfavour  and  disuse 
in  the  naval  service  (Art.  215) — form  a  large  portion 
of  the  siege-train  for  service  in  the  East;  not,  it  is 
boj>e<I,  to  interfere  with  the  usual  proportion  of  the  good 
olu  24-pounder — a  capital  siege-gun — but  to  be  used 
as  howitzers;  for  they  are  incapable  of  serving  with 
efficiency  as  battering  ordnance  (excepting  against 
I'urthen  works,  Bousnvanl,  vol.  i.  pp.  97,  98,  279,  283), 
or  for  ricochet  firing,  with  shot ;  and  they  are  very 
iiierinveniently  heavy  howitzers  for  siege  service.  In 
rtege  o{)eratious  howitzers  are  not  usually  required  till 
the  riepe  is  far  advanced ;  they  are  used  to  ricochet 
the  aivered  ways,  to  shell  the  places  of  arms,  and  when 
iIm;  place  is  about  to  be  assaulted ;  for  which  purposes 
lei«  weighty  howitzers  would  be  sufficient. 

342.  That  greater  degree  of  horizontality  in  the  tra^ 
jectory  of  a  projectile,  wliich  is  produced  by  superior 
velcKrity,  is  still  more  important  in  the  armament  of  coast 
lotti'rieH,  whose  sphere  of  action  is  over  the  horizontal 
Mrface  of  the  sea,  and  not  over  the  uneven  surface  of 
land ;  U-cause  there  is,  throughout  the  range,  more  of 
I<irulleliffm  between  the  plane  of  operation  and  the 
tlight  of  the  projectile,  in  proportion  as  the  trajectory 
partakes  of  norizontality,  that  is,  in  proportion  as  the 
gun  posBesses  the  power  of  throwing  its  shot  to  the 

2   B 
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greatest  distance  with  the  least  elevation.  The  pro- 
bability of  striking  an  object,  and,  if  missing  it,  the 
chance  of  hitting  some  other  body  on  the  battle-plain, 
either  with  cannon,  rifles,  or  common  muskets,  depends 
more  on  the  angle  under  which  the  projectiles  strike, 
or  graze  the  ground  than  that  at  which  they  were 
projected.  (Art.  268.)  Science  shows,  as  stated  in 
Article  60,  that  hollow  shots,  being  less  capable  than 
solid  shots  of  retaining  their  initial  velocity,  graze  at 
angles  with  the  ground  which  exceed  those  of  their 
departure  in  a  much  greater  degree  than  in  a  solid  shot 
fired  with  the  same  initial  velocitv.  It  shows  also,  that 
the  deviation  of  the  hollow  shot  mcreases  in  proportion 
to  the  length  of  the  range,  and  is  greatest  at  its  ter^ 
mination. 

343.  In  practice  on  shore,  or  in  still-water  in  harbour, 
the  relative  superiority  of  solid-shot  guns  may  be  some- 
what obscured  by  extreme  skill  and  nicety  in  target-firing, 
to  hit  a  point  at  a  well-ascertained  distance,  in  slow  and 
deliberate  school  practice ;  but  in  battle,  on  the  open  sea, 
where  the  firing  is  rapid,  the  ship  in  motion,  the  enemy 
not  stationary,  and  the  distance  not  accmrately  known, 
and  ever  varving,  the  practice  cannot  be  precise ;  and 
it  must  ever  be  considered  that  hitting  an  object  under 
those  circumstances  is  rather  a  matter  of  probability 
than  of  certainly ;  and  that  probabihty  will  be  greater  or 
less,  according  as  the  elevation  is  less  or  greater. 

Irrespective  of  the  superiority  of  the  range  of  an 
unchambered  gun,  firing  soHd  shot,  over  a  chambered 
shell-gun  of  the  same  caUbre,  firing  hollow  shot,  at  the 
same  elevation ;  or  the  advantage  of  obtaining  the  same 
range  with  equal  elevation,  it  must  be  observed  that 
the  penetrating  power  of  the  solid  shot  is  a  matter  of 
immense  importance  in  coast  batteries. 

The  relative  penetrating  powers  of  shot  fired  from 
the  imder-mentioned  heavy  ordnance,  proposed  for  the 
armament  of  coast  defences,  are  tabulated  as  below  by 
Straith  {Fortification,  vol.  ii.  p.  226),  chiefly  from  the 
work  by  Captain  Simmons,  entitled,  A  Discussion  on  the 
Present  Armament  of  the  Navy.     The  penetrations  are 
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calculated  by  a  formula  equivalent  to  the  equation  for 
p  in  Art.  79.  Two  columns  are  added  from  Captain 
Simmons*  work  (p.  24)  to  show  the  velocities  of  the 
32  lbs.  solid  shot,  and  the  48  lbs.  hollow  shot,  at  the 
further  extremities  of  the  diflFerent  ranges : — 


1 

T«nte.  ' 

1 

tvpoqwler 
IruQ  goiv 

of  43  cwt, 
TftCtn. 

Velo- 
dtie«. 
Infect 

33*poiiiider 
Inrngua, 
of  5Si  cwt., 
modi  am 
windago  '203 ; 
dMTge,  one- 
third  of  ihoL 

42-poander 
Ironnm, 
medium 
windage '203; 
charge,  one- 
third  of  shot. 

66-poiinder 

iron  gun, 

II  ft.  long, 

98  cwt.; 

charge,  le  Ibe. 

aoUd  ahot, 

medlnm 

Velo. 
cities, 
in  feet 

aeoond. 

B  inch  or 

68>pouDder 

sea^ervice 

bowiuer, 

48  lb. 

hollow  shot. 

charfi^e  12  lbs. 

windage 

R«UUt« 

ReUtlre 

ReUtlTe 

RelatiTo 

Relative 

1 

PfeMtJVdBC 

Penetrating 

Penetrating 

Penetrating 

Penetrating 

Force. 

Foree. 

Force. 

Force. 

Force. 

900 

60M04 

1800 

68*302 

85*921 

104*126 

1092 

51*136 

fl«ii»  ' 

39*055 

1001 

47*527 

66*846 

74*158 

877 

32*983 

|i««» 

29*829 

883 

36*982 

46*583 

59*596 

765 

25*096 

ifiii> : 

23*037 

783 

29*080 

37*076 

48  304 

672 

19*365 

15<iO 

20*252 

661 

20*724 

26*699 

35*679 

562 

13*544 

»fM>  ! 

9-559 

515 

12*873 

16*305 

22*396 

436 

8*152 

S900  ' 

6*231 

418 

8*287 

10*714 

14*869 

358 

5*494 

»oo  1 

354 

5*944 

310 

4*121 

The  superior  penetrating  powers  of  solid  shot  fired 
from  32,  42,  and  56-j)ounder  guns,  compared  with  that 
of  tlie  hollow  shot  fired  from  the  best  of  the  8-inch  shell 
punA,  at  the  distances  stated  in  the  first  column,  are 
(juite  sofiicicnt  to  establish  the  great  inferiority  of  the 
S-ineh  shell-gun  to  solid-shot  guns  in  this  important 
retrriei'1. 

&hell  guns  should  therefore,  only  be  placed  in  branches 
of  coafet  batteries,  forts,  or  fortresses  which  have  not 
ruipiM  open  to  them  on  the  sea  beyond  the  limits  at 
which  shell-firing  ceases  to  be  efficient.  The  hits  of 
fi}ielltf  are  never  so  frequent  as  of  shot,  and  beyond 
1200  <ir  1300  vards  shell-firing  becomes  extremely  un- 
certain, and  should  therefore  give  place  to  guns  that 
can  liest  fire  solid  shot.  In  some  recent  experiments 
Euade  at  Portsmouth,  out  of  100  rounds  of  shells  fired  at 
a  large  liulk,  distant  1200  yards,  not  less  than  15  per 
cent,  miased.  No  solid  shot  from  a  32-pounder  would 
have  failed  to  hit  at  that  distance. 

Uncliambered   solid-shot    guns   may,    after    having 

efficiently  cannonaded  an  enemy  when  distant,  take  up 
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shell  firing  when  he  comes  within  the  limits  at  which  it 
is  efficient;  but  shell-guns  cannot  open  with  much 
effect,  either  with  hollow  shot  or  shells,  upon  the  enemy, 
in  very  distant  firing,  and  not  with  more  effect  than 
unchambered  guns,  when  shell-firing  commences.  They 
cannot  fire  red-hot  shot,  a  defect  wnich  should  exclude 
them  from  use  in  coast  batteries,  except  as  howitzers. 

Simmons,  in  his  excellent  work  above  quoted,  con- 
cludes the  examination  of  the  relative  merits  of  solid 
and  hollow  shot,  and  therefore  of  unchambered  and 
chambered  guns,  thus  :  "  It  may  even  be  feared  that, 
in  introducing  hollow  shot  in  lieu  of  solid  shot,  if  per- 
severed in  during  war,  very  deplorable  results  will 
ensue"  (p.  40).  In  this  opmion  the  author  unhesi- 
tatingly concurs,  and  we  shall  consider  it  unfortunate  if 
these  sea-service  chambered  guns  are  preferred  to 
unchambered  solid-shot  guns,  in  the  armament  of  any 
of  our  coast  batteries,  which  require  the  superior  power 
of  BoUd-shot  guns  for  long  seaward  ranges. 

344.  In  consequence  of  the  burstmg  of  guns  at 
Gibraltar,  and  more  recently  at  Malta,  in  firing  hot 
shot,  the  charges  have  been  reduced  to  three-quarters 
of  their  present  amount.  We  do  not  see  how  this  is  to 
prevent  such  accidents;  but,  for  other  reasons,  the 
reduction  of  charge  is  advantageous.  Wood  is  more 
rapidly  and  certainly  set  on  fire  by  hot  shots,  when 
these  penetrate  but  little,  than  when  they  lodge  at 
great  depths,  because  in  the  latter  case  the  crushed 
fibres  of  the  timber,  by  their  elasticity,  close  upon  the 
shot,  and  more  or  less  contract  the  orifice;  and  the 
communication  with  the  external  air  is  not  sufficiently 
free  to  excite  combustion.  The  penetrating  power  of  a 
red-hot  shot  is  greater  than  that  of  a  cold  shot,  fired 
with  the  same  charge ;  because,  by  the  expansion  of  the 
hot  shot,  the  windage  is  diminished.  Great  care  must 
therefore  be  taken  so  to  regulate  the  charge  according 
to  the  distance  and  dimensions  of  the  body  fired  at,  as 
to  be  sure  of  causing  the  hot  shot  to  lodge. 

345.  A  very  important  error  in  classification  and 
nomenclature,   and  one  calculated  to  convey  wrong 
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notions  to  the  uninitiated,  and  even  to  mislead  those  who 
shouKl  know  better,  is  frequently  observable  even  in 
official  documents,  in  which  the  8-inch-  shell  guns  are 
trailed  56-pounder8,  and  sometimes  68-pounders;  but 
when  it  is  stated  that  the  so-called  56-poxmder  is  a  cham- 
bered pun,  the  weight  of  whose  hollow  shot  is  56  lbs., 
and  that  no  shell  gun,  with  one  exception,  can  fire  solid 
shot  of  68  lbs.,  also  that  none  do  nre  solid  shot,  the 
error  of  not  calling  things  by  their  right  names  will  be 
maile  manifest/  From  this  error  in  nomenclatiu*e  our 
8-incli  shell  gun,  called  a  56-pounder,  led  the  French 
to  believe  (see  UEnqtiete  Partementaire,  vol.  ii.  p.  414, 
and  Notes  thereon  by  the  author,  pp.  14  to  16)  that 
we  had  introduced  a  56-pounder  unchambered  solid-shot 
pun  into  our  naval  service,^  and  this  was  actually  the 
reat^on  whv  the  P>ench  introduced  their  50-pounder  as 
an  equivalent  gun !  This  they  have  now  withdrawn 
from  the  broadside  batteries  of  their  ships  to  give  place 
to  a  greater  number  of  30-poimders,  No.  I. 

Simmons,  throughout  his  able  and  very  useful  work, 
c^lls  Khell-guns  sea-service  howitzers.  So  are  they  deno- 
minated by  Straith,  vol.  ii.  p.  226.  General  Miller 
brought  them  forward  by  that  title ;  and  by  that  name 
they  were  then,  and  still  are,  designated  by  Monk. 
In  French,  and  all  other  foreign  treatises,  they  are 
callird  simply  homtzers. 

The  author  has  throughout  this  work  called  shell- 
jninrt  chambered  guns,  since,  by  the  introduction  of  shell- 
firing  fn)m  all  natures  and  descriptions  of  naval  ord- 
nance, the  former  distinction  ceased.  But  without  some 
iqj<'h  explicative,  that  description  of  ordnance  cannot 
lie  cfirrectly  and  scientifically  named  and  classed ;  for 
fpauf.  fiimplv,  thev  are  not.  Chambered  guns  are  con- 
tnuliKtinguislied  from  un-chambered  guns  by  definitions 

*  Thiu  Guildfofd  battery  at  Dover  it  crroneouiily  believed  to  bo  anned 
wici  :^^\*nn^er  soUd-sbot  guiui,  wbereas  tbe  ordnance  improperly  placed 
thrr^  ar«  8-inch  shell  fOin«  which  only  fire  hollow  shot  of  that  weight. 
ABOitvily  that  batterv  should  be  armed  with  68-pounder  guns. 

^  llie  anuament  of  the  main  deck  of  the  '*  indefatijiable  '*  is  stated  in  a 
^ucomrnl  of  antbentic  character  to  oonaisi  of  2S  bS^unden^  bat  they  are 
nally  K-indk  sbsU  guns. 
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which  cannot  be  mistaken,  and  must  not  be  violated. 
Mortars,  howitzers,  and  shell-guns,  are  designated  in 
terms  of  their  caUbres,  expressed  in  inches  and  deci- 
mals ;  unchambered  ordnance  for  solid  shot  are  contra- 
distinguished  by  being  denominated  in  terms  of  the 

weigfof  thei/».Kd  L,  by  po^  and  decin^  or 

pounds  and  ounces. 

346.  Lest  erroneous  notions  should  be  entertained  by 
the  student  from  the  use  which  has  been  made  in  the 
preceding  articles  of  the  term  command,  the  author 
wishes  here  to  observe  that  it  is  not  an  uncommon 
error  to  suppose  that  the  advantages  of  command  depend 
entirely  on  the  height  of  a  work  or  battery  above  the 
object  against  which  its  fire  is  directed,  as  if  a  shot 
would  produce,  practically,  a  greater  effect  against  a 
work  situated  on  a  level  Tbelow  that  on  which  the  gun 
is  mounted  than  it  would  against  a  work  on  a  higher 
level.  Such  is  not  the  case  in  any  appreciable  degree, 
and  a  work  is  not  effectively  commanded  imless  it  can 
be  fired  into.  But  the  prevention  of  this  depends  not 
so  much  upon  the  relative  heights  of  the  ground  as 
upon  the  positions  of  the  planes  of  site,  or  rather  of 
defilade,  by  which  the  reliefs  of  the  parapets  are  deter- 
mined, so  that  a  plane  passing  through  their  crests  and 
the  enemy's  fire-arm  may  be  parallel,  or  nearly  so,  to 
the  terreplein  of  the  work.  Thus,  though  such  terre- 
plein  may  be  considerably  lower  than  the  ground  on 
which  the  enemy's  battery  is  constructed,  it  can  no  more 
be  seen  from  the  guns  in  the  latter  than  if  the  work  and 
battery  were  raised  on  the  same  horizontal  plane. 

On  the  other  hand,  when  the  parapets  of  two  works 
have  equal  heights  above  a  horizontal  plane  passing 
through  both,  the  terreplein  of  either  of  them  would  be 
commanded  by  the  other  if  it  should  have  a  rise  towards 
the  rear ;  even  when  two  works  are  formed  on  the  face 
of  a  slope,  the  upper  one  may  be  commanded  by  the 
lower,  should  its  terreplein  have  a  greater  inclination 
to  the  horizon,  than  the  ground  on  which  both  works 
are  constructed. 

The  reason  why  a  difference  in  the  vertical  heights 
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of  works  gives  scarcely  any  appreciable  advantage  to 
the  higher  work,  and  causes  as  little  disadvantage  to  the 
lower,  in  respect  of  range,  is,  that  all  modern  improve- 
ments in  the  construction  and  uses  of  artillery,  having 
been  introduced  to  render  firing  more  direct,  and  con- 
sequently more  accurate;  it  follows  that,  within  the 
comparatively  short  ranges  at  which  artillery  can  be  so 
used,  whatever  be  the  relative  heights  of  the  battery 
and  the  object  fired  at,  there  is  little  diflFerence  in  the 
form  of  the  trajectory  of  the  shot,  whether  the  gun 
and  object  be  on  an  oblique  or  on  a  horizontal  plane, 
and  there  is  no  significant  difference  in  the  elevation 
required  for  guns  of  equal  powers  of  range,  whether  the 
firing  take  place  from  below  upwards,  or  the  reverse. 


POSTSCRIPT. 

The  capture  and  destruction  of  Bomarsund,  with  little  loss,  and  in  a  very 
short  time,  hy  the  skilful  manner  in  which  the  military  and  naval  forces  co- 
operated with  each  other  in  those  onerations,  are  satii^factory  illustrations — 
may  they  prove  happy  omens  I — of  the  success  which,  as  stated  in  Art.  332, 
p.  347,  and  Art.  332  c,  p.  335,^  will  usually  attend  all  such  well-concerted 
undertakings.  The  forts  were  breached,  and  the  fortress  reduced  to  the  neces- 
sity of  surrendering,  by  a  few  powerful  solid-shot  guns  landed  from  the  ships 
of  the  combined  fleet.  Shell-guns  and  hollow  shot  could  not  have  effected 
this,  whether  fired  from  the  land  or  from  ships*  batteries.  It  is  no  disparage- 
ment to  the  naval  forces  to  assert  that  they,  alone,  could  not  have  demolished 
the  defences  of  Bomarsund  in  so  short  a  time,  and  not  without  much  damage 
to  the  ships.  The  firing  of  shot  and  shells  ftcm  the  French  and  English 
ships,  at  long  ranges,  caused  no  serious  injury ;  but  the  breaching  of  the 
forts,  and  the  skilful  establishment  of  a  br^ching  battery  within  400  yards 
of  the  rear  of  the  fortress,  rendered  all  further  resis&nce  vain.  General  Jones 
states,  in  his  official  despatch,  that  the  interior  of  the  place  showed  that  the 
fire  of  the  ships  did  such  trifling  injury,  that  the  governor,  with  so  strong  a 
garrison  in  a  well-casemated  work,  and  without  a  breach  having  be^i  formed, 
ou^ht  not  to  have  surrendered ;  but  the  batteries,  armed  with  32-pounder 
British  guns,  being  ready  to  open,  and  the  forts  destroyed,  Bomarsund  was 
no  longer  defensible.  The  British  admiral  exercised  a  wise  discretion  in  not 
exposing  the  ships  of  the  combined  fleet  to  the  severe  damage  they  would 
have  sustained  by  recklessly  advancing  under  the  fire  of  the  enemy's  searward 
batteries ;  and  having  conducted  with  admirable  skill  the  whole  fleet  tiirough 
the  intricacies  of  the  channels  leading  to  the  point  of  attack,  and  arran^d 
with  his  gallant  allies  and  associates  the  plan  of  operations,  he  did  right  to 
leave  to  the  land  batteries  to  do  what  they  so  well  and  skilfiilly  accomplished, 
and  to  keep  the  fleet  in  reserve,  upon  the  principle  that  the  sea-ward  fronts 
of  such  forts  being  always  thicker  and  stronger  than  the  works,  if  any,  which 
enclose  them  in  the  rear,  should  never  be  attacked  in  front  if  by  any  means 
they  can  be  turned  and  battered  in  the  reverse.    Thus  there  can  be  no  question 


'  la  the  articles  to  which  these  figures  refer,  these  results  are  folly  predicated* 
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that  the  place  was  taken  by  the  land  attack  under  Marshal  Baragnay  d^Uilliers, 
and  the  skilful  engineers,  General  Harry  Jones  and  General  Niel ;  and  by 
means  so  effectual,  that,  without  any  other  assistance  from  the  naval  forces 
tlian  the  loan  of  a  few  of  their  solid-shot  guns,  and  that  of  investing  the  place 
by  sea,  to  prevent  succours  from  being  thrown  in,  Bomarsund  must  have  fallen. 
Authentic  information,  for  the  accuracy  of  which  the  author  vouches,  enables 
him  to  state  that,  with  respect  to  the  effects  of  the  solid  shot  on  the  granite, 
with  which  the  walls  were  faced,  the  French  guns  made  no  impression  on 
the  blocks  when  they  were  struck  perpendicularly  in  the  middle  of  their 
faces;  nor  did  the  shot  fired  from  the  more  powerful  32-pounder  British 
guns  split  the  granite  when  so  struck ;  but,  when  the  blocks  were  hit  by 
the  latter  near  the  edge,  or  on  a  joint  of  the  masonry,  they  were  displaced, 
the  joints  penetrated,  the  wall  shaken;  and  this  not 'being  backed  with 
solid  masonry,  but  filled-in  with  rubble,  the  mass  was  thrown  down  and  a 
practicable  breach  formed.     This  successful  operation  is  very  generally,  but 
erroneously,  stated  to  have  been  effected  by  the  fire  of  the  ships,  and  is 
even  strongly  held  up  as  a  proof  of  what  ships  can  do,  and  ought  to 
attempt,  alone,  elsewhere.     But  the  results  of  the  experimental  firing  at  the 
remnant  of  the  fort  which,  unless  the  previous  firing  of  the  ships  during 
the  attack  was  absolutely  harmless,  must  have  been  somewhat  damaged, 
and  moreover  shaken,  by  the  blowing  up  of  the  contiguous  portions,  do  not 
warrant  this  conclusion,  even  should  the  attacking  ships  be  permitted,  like 
the  '*  Edinburgh,"  to  take  up,  quietly  and  coolly,  positions  within  500  yards, 
and  then  deliberately  commence  and  continue  their  firing,  without  being  fired 
at  I  (pp.  335,  338,  at  top.)    The  firing  of  the  "  Edinburgh,"  at  1060  yards, 
was  unsatisfactory.     390  shot  and  shells  were  fired  from  the  largest  and  most 
powerful  guns  in  the  British  navy  (viz.  from  the  Lancaster  gun  of  95  cwt., 
with  an  elongated  shell  of  100  lbs. ;   from  68-pounders  of  95  cwt.  -and 
32-pounders  of  56  cwt.,  solid-shot  guns ;  from  10-inch  shell  guns  of  84  cwt., 
with  hollow  shot  of  84  lbs. ;  from  8-inch  shell  guns  of  65  and  60  cwt.,  with 
hollow  shot  of  56  lbs.),  but  did  little  injury  to  the  work.    At  480  yards,  250 
shot,  shells,  and  hollow  shot  were  fired :  a  small  breach  was  formed  in  the 
facing  of  the  outer  wall,  of  extremely  bad  masonry,  and  considerable  damage 
done  to  the  embrasures  and  other  portions  of  the  wall ;  but  no  decisive  result 
was  obtained — ^no  practicable  breach  formed  by  which  the  work  might  be 
assaulted,  taken,  and  effectually  destroyed  (p.  353,  line  12),  although  6^  shot 
and  shells  (40,000  lbs.  of  metal)  were  fired  into  the  place,  first  at  1060  and 
then  at  480  yards.      Several  casemates  had  fallen-in,  the  embrasures  not 
having  been  made  high  enough  to  admit  of  giving  the  guns  sufficient  elevar- 
tion  for  very  distant  firing,  in  attempting  which  the  key-stones  were  actually 
blown  out,  the  casemates  ruined,  and  their  guns  rendered  useless.     The 
Lancaster  shells,  of  which  such  high  expectations  were  entertained,  failed 
signally  in  precision  of  fire,  even  at  480  yards,  and  evidently  cannot  be 
depended  upon,  oven  when  fired  from  a  large  and  steady  ship  (pp.  358-363). 
What  then  can  be  expected  from  those  guns  and  projectiles,  at  5000  yards, 
when  fired  from  the  side  of  a  crank  Despatch  gun-boat  ?  (p.  363.)    Shells, 
whether  percussion  or  time  fuzed,  and  hollow  shot,  broke  on  striking  the 
granite  (pp.  344,  345) ;  and  it  was  found  that  percussion  shells  could  be  of 
no  use  in  such  a  case  (p.  296,  line  11 ;  p.  313,  line  20),  whereas  time>fuzed  shells 
might  produce  their  effects  upon  the  personnel  in  the  interior  of  the  fort,  by 
entering  a  casemate  through  the  embrasure,  and  then  exploding.     It  is  of  very 
great  importance  that  the  fact.<<  of  the  case  should  be  rightly  understood,  lest 
wrong  notions  should  induce  the  attack  of  more  formidable  places  which  do 
not  admit  of  military  co-operation,  with  shijw  alone  ;  and  which  ikte  author 
repeats,  now  more  confidently  than  ever,  would  be  a  desperate  and  perilous 
experiment. 
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PART  IV. 


OS  THE  SERVICE  OF  GUNS  IN  ACTION. 


?i:<TION  !•— OX  THE  DETERMINATION  OF  THE  DISTANCES 

OF  OBJECTS  AT  SEA. 

347.  Is  all  esiflCH  of  puimery  an  accurate  knowledj^^e 
of  thf  distance  is  uf  the  first  importauce.     When  consi- 
d«nihlt%   it  is  usually  eHtiuiattHl  very  vaguely ;  but  the 
m-^-t-Hhity  of  kncmnnj^  it  as  c\)rrectly  as  iK>«Hible,  at  lonj2f 
ninir>*)t«  is  pruater  tlian  when  the  trajectory  is  nearly 
n-i'tilini-ar,  as  in  short  ranpes ;  elevation  being  given 
a4^^»nlinp  to  the  dihtanci*,  ami  inaccuracy  increasing  wnth 
lt'n;rth  of  ranp*.     At  ainsiderable  distances,  also,  there 
i*»  tw*Tv   leisure  and  opjKirtunity,   as  well    as  greater 
n«*<^*>«ity,    for  tlet^'miining  th(»se    distancvs  with  pre* 
4*iMon«  while  in  clofter  action  all  that  is  requinxl  is,  to  lie 
<^*rtain   that  the  <*nt;niy   is  within  ]K>int-blank   range. 
When  two  vehM^Is  are  opjKw^Ml  to  «ieh  otlu'r  at  great 
dt**tanivs^  the  effect  will  de])end  almost  wholiv  on  the 
likill  of  tlu*  gunner ;  and  that  vesK*l  which  has  most 
rorre<ily  e^timatiil  its  di>tana*  from  its  opponent  w*ill 
do    ni(«<t   ex<*c*ution,  supiKwing  ever}'thing  else  e<|ual. 
Ia'I  tlK»M>  who  may  Im*  ine1in<Hl  to  disrt*ganl  such  niceties 
n-ffr  to  <iur  actions  with  the  Americ^ms  (which  will  Im* 
luiirf  |iartirularly  n<itii*etl  her«*jift«»r).  an<l  they  will  jK*r- 
(H'ive  that,  in  c»ur  unMuow^ful  affairs  with  them,  our 
ve<««ls  wen;  in  p*neral  crippK*<l  in  dist^int  cannonade 
U'fon*  done  Uittlf  commen(*«*4l.     This  is  fighting  skill 
aguin*»t  skill,  and  shows  the  al»Hilute  nc*<'«*Hsitv  f>f  attend- 
ing,  minutely,  to  everything  that  can  contribute  to  pre- 
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cision  of  fire  at  great  distances.  In  such  trials  the  most 
devoted  heroism  will  avail  little,  as  we  have  seen,  unless 
trained  to  precision.  It  is  not  proposed  that  trigono- 
metrical calculation  should  be  used  to  determine  the 
degree  of  proximiti/  of  an  enemy  who  will  fairly  close  for 
straightforward  battle  ;  but,  should  the  opponent  prefer 
to  keep  off  for  a  time,  in  order  to  try  the  effect  of  his 
guns  and  his  skill  at  long  ranges,  the  importance  of  what 
has  been  recommended  with  respect  to  the  training  of 
gunners  and  to  the  attainment  of  an  accurate  knowledge 
of  the  distance  at  which  the  fire  is  to  be  returned,  cannot 
be  disputed;  the  latter  is,  indeed,  the  fundamental 
requisite  for  efficiency  of  practice.  If  the  distance  be 
only  vaguely  guessed,  suppose  within  two  or  three 
hundred  yards  of  the  truth,  the  elevation  cannot  be  right 
to  corresponding  extents.  The  consequent  error  may 
indeed  be  somewhat  corrected,  when  committed,  by  ob- 
serving the  effect ;  but  trying  the  rcmge^  as  it  is  called,  is, 
in  such  a  case,  extremely  objectionable — discreditable  to 
the  system,  and  consequently  injurious  in  its  moral 
effects. 

348.  Numerous  methods  have  been  proposed  for 
readily  estimating  distances,  and,  of  these,  none  appears 
so  simple  and  obvious  as  making  use  of  the  different 
angles,  subtended,  at  different  distances,  by  the  heights 
(when  known)  of  the  masts  of  the  ship  whose  distance 
is  desired,  the  heights  and  distances  being  arranged  in 
a  table ;  so  that  by  simply  measuring,  with  a  sextant  or 
quadrant,  the  angular  height  of  a  mast  (as  is  commonly 
done  in  line  of  sailing,  or  in  chasing,  to  ascertain  whether 
the  chace  be  gaining  or  losing  distance),  and  entering 
the  column  of  angles,  the  corresponding  distance  may 
be  taken  out.  Table  XXI.,  Appendix  D,  at  the  end  of 
the  work,  is  one  in  which  the  heights  of  the  different 
parts  of  French  ships  of  war,  and  of  their  masts,  above 
the  surface  of  the  water,  at  load-watermark,  are  given, 
for  every  rate  and  class  of  vessel.  From  these  elements 
Table  XXII.,  Appendix  D,  has  been  formed,  in  which 
are  given  the  distances,  expressed  in  English  yards  and 
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cables'  lengths,  corresponding  to  the  angles  subtended 
by  the  heights  from  the  water-line  to  the  truck  of  the 
mainmast,  and  also  to  the  main-topmast  cross-trees  :  the 
eye  of  the  observer  being  20  feet  above  the  level  of  the 
water. 

349.  It  has  been  ascertained  from  authentic  documents, 
that  the  dimensions  of  the  masts  of  American  ships  of 
war  are,  in  many  cases,  exactly  the  same  as  those  of 
French  ships  of  corresponding  rates,  as  expressed  in  the 
tables ;  and,  in  general,  they  are  so  nearly  alike,  that 
this  method  may  be  used  to  estimate  distances  with 
tolerable  certainty  in  acting  either  against  French  or 
American  vessels.  It  is  not,  indeed,  likely  that  esta- 
blished dimensions,  which  are  in  general  rigidly  observed, 
will  differ  much  from  the  quantities  stated  in  a  table 
which  has  been  formed  from  oflScial  documents ;  if  they 
should  vary  in  some  cases,  the  difference  cannot  be  so 
much  as  would  create  an  error  of  more  than  a  few  yards 
in  the  required  distance  ;  and  the  results  will  always  be 
much  nearer  the  truth  than  the  most  practised  eye  could 
give :  at  any  rate  the  distances  found  from  the  table 
will  be  suflBciently  correct  to  produce  good  practice,  if 
all  the  other  essentials  be  well  understood. 

Every  man-of-war  should  be  provided  with  a  table 
showing  the  angles  subtended  by  the  masts  of  foreign 
ships  of  war,  with  the  corresponding  distances  in  English 
feet  or  yards.  This'  table  should  be  painted  on  a  board, 
so  that  the  officer  observing  might  take  out  the  dis- 
tances by  inspection  ;  and  the  author  hopes  to  have  it 
in  his  power  to  give,  in  another  work,  the  necessary 
data  for  the  practice  of  this  method,  with  respect  to  the 
heights  of  the  masts  of  foreign  ships  of  war,  in  addition 
to  Table  XXI.,  Appendix  D,  relating  to  France. 

This  method  of  ootaining  distances  at  sea,  simply  by 
the  inspection  of  a  table  containing  the  angles  subtended 
by  a  mast  of  known  height  at  different  distances,  as  now 
very  generally  practised  in  the  service,  is  preferable  to 
any  other  when  it  can  be  used. 

350.  Another  method  which  has  been  recommended 
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consists  in  taking  simultaneously,  at  the  bow  and  stern 
of  the  ship,  the  horizontal  angles  between  the  line  join- 
ing the  places  of  the  observers  and  lines  drawn  from 
those  places  to  some  point  at  the  enemy's  ship.  This 
method  requires  either  a  logarithmic  computation,  or  a 
double  inspection  in  a  table  prepared  for  the  purpose ; 
it  consequently  presents  great  difficulties  when  the  ships 
are  under  weigh,  particularly  if  one  is  much  before  or 
abaft  the  beam  of  the  other,  and  is  quite  inapplicable  if 
one  is  on  the  bow  or  stern  of  the  other ;  whereas  the 
former  method  may  be  used  in  all  positions  of  the  ships, 
provided  the  height  of  a  mast  of  the  enemy's  ship  be 
known. 

351.  That  method  will  not,  however,  serve  to  obtain 
the  distances  of  steamers,  which  either  have  no  masts  or 
have  them  of  no  regular  height.  In  this  case  the  dis- 
tance may  be  determined  by  making  use  of  the  ship's 
own  mast  as  a  given  height,  causing  an  observer  aloft 

to  measm^e  the  angle  ABC 

^.^.f      formed  by  the  mast  A  B,  when 

Fig. 88.         ..::'-':^^'    \\       vertical,  and  the  line  of  sight 

B  C  from  the  observer  to  the 
enemy's  ship  at  C  ;  and  then 
either  computing  the  required 

(}''• i' a'e'"""  distance  A  C  by  the  formula 

AB  tan.  ABC,  or  obtaining 
it  by  inspection  in  a  table.  If,  during  the  operation, 
the  ship  should  be  on  a  heel^  so  that  the  mast  has  an 
inclinea  position  as  A  D  or  AD',  the  angle  of  heel 
BAD  or  BAD'  (as  shown  by  a  pendulum  suspended 
from  the  centre  of  a  graduated  arc)  must  be  taken, 
and  either  subtracted  from  the  observed  angle  ADC, 
or  added  to  A  D'C,  according  as  the  heel  is  towards 
or  from  the  enemy's  ship  (supposed  to  be  on  the 
beam).  The  sum  is  equal  to  the  angle  E'D'  C,  and  the 
diiference  to  the  angle  E  D  C ;  and,  by  trigonometry, 
A  D  cos.  BAD  tan.  E  D  C  =  E  C,  the  required  dis- 
tance :  but  the  correction  for  the  heel  will  rarely  be 
necessary  in  good  fighting  weather. 
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In  observing  tlie  angle  C  B  A  or  C  D  A,  since  the 
image  of  the  distant  object  is  that  which  would  be 
brought  by  reflexion  to  coincide  with  that  which  is 
the  nearest  to  the  observer  (a  mark  on  the  top  or  on 
the  deck),  the  parallax  of  the  instrument  would  not,  in 
any  sensible  degree,  affect  the  accuracy  of  the  observed 
angle.* 

This,  in  principle,  is  nearlv  the  method  given  in  the 
Blue  Book  of  H.  M.  S.  "  Excellent ;"  which  is  to  observe, 
with  a  sextant,  at  the  cross-trees,  the  angle  between 
the  enemy's  water-line  and  a  point  vertically  under  the 
observer.  If  this  observation  could  be  always  made,  it 
would  be  indifferent  whether  the  enemy's  ship  were  on 
the  beam,  or  the  bow,  or  the  quarter. 

352.  An  objection  to  this  method  is  that,  when  the 
mast  is  not  in  a  vertical  position  at  the  time  of  making 
the  observation,  it  is  difficult  to  have  on  the  deck  a  point 
vertically  under  the  observer's  eye  ;  and  if  the  observed 
angle  is  one  between  a  line,  as  D  C,  from  the  observer 
to  the  distant  ship  and  the  direction  D  A  of  the  mast, 
it  would  be  necessary,  when  such  ship  is  not  directly  on 
the  beam,  to  introduce  a  correction  to  that  observed 
angle.  This  correction  could  be  made  either  by  com- 
putation, or  by  means  of  a  subsidiary  table,  provided  the 
angle  at  the  foot  of  the  mast  between  the  direction  of  a 
fore-and-aft  line  on  the  deck  and  that  of  the  enemy's 
ship  be  observed  at  the  same  time  that  the  angle  is 
observed  on  the  mast.  The  formula  for  the  correction 
is,  by  trigonometry,  sin.  h  sin.  a=sin.  C  ;  in  which  h  is 
the  angle  of  heelj  a  the  angle  between  the  fore  and  aft 
line  and  the  direction  of  the  enemy's  ship,  and  C  the 


*  The  parallax  of  the  sextant  is  the  angle  subtended,  at  the  place  of  the 
object  which  is  seen  by  reflexion,  by  a  line  joining  the  observer's  eye,  and  the 
point  in  which  the  produced  ray  of  light  incident  on  the  index  glass,  in  coming 
from  that  object,  intersects  the  ray  from  the  object  seen  througn  the  unquick- 
silvered  part  of  the  horizon-glass.  This  parallax  is  always  greater  as  the 
object  seen  by  reflexion  is  nearer  to  the  eye,  and  as  the  observed  angle  is  less ; 
but,  at  no  greater  distance  than  100  yards,  and  with  an  observed  angle  as 
small  as  10  degrees,  the  parallax  of  a  common  sextant  would  not  exceed  two 
minutes  of  a  degree. 
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correction.^  This  is  subtractive  from,  or  additive  to, 
the  angle  observed  on  the  mast,  according  as  the  heeling 
of  the  mast  and  the  enemy's  ship  are  on  the  same  or  on 
contrary  sides  of  the  fore  and  aft  line. 

With  respect  to  the  method  in  which  the  water-lino 
of  an  enemy's  ship  is  brought  by  reflexion  to  the  foot 
of  a  plmnb-line  on  deck,  it  would  be,  perhaps,  impossible 
to  olierve  the  angle  with  accuracy.  But,  as  the  pendu- 
lum placed  in  the  main  hatchway  is  useful  for  other 
purposes,  as  in  determining  the  proper  instant  for  firing 
guns  horizontally,  or  otherwise,  so  there  is  nothing  to 
prevent  the  employment  of  the  instrument  for  finding 
the  angle  of  heel  in  combination  with  the  observation  of 
the  angle  ADC  (fig.  32).  An  objection  has  been  made 
to  the  method  of  observing  such  angle  from  the  mast- 
head, when  the  ship  or  object  is  to  leeward,  on  account 
of  the  top-gallant  sail  being  in  the  way ;  but  the  top- 
gallant sail  may  not  be  set ;  if  it  be,  and  in  the  way,  it 
may  be  clewed  up,  or  the  lee-sheet  started,  and  the  clew 
hauled-up  during  the  operation. 

353.  An  able  and  already  distinguished  young  officer*" 
has  lately  proposed  an  ingenious  mode  of  determining 
the  distance  of  steamers,  or  of  ships  the  heights  of  whose 
masts  are  not  known,  by  observing  from  the  cross-trees, 


Let  A  B  represent  a  mast  in  an  inclined  position,  A  E  a  fore  and  aft 

Q  line  on  the  deck,  and  A  C  the  direction  of  the 

y^  enemy's  ship :  let  B  m  be  a  vertical  line  let  fall 

Fig.  33.            ..••^.  iiom.  the  cross-trees  at  B  to  meet  a  horizontal 

y'  //  plane  passing  through  A  and  C,  and  let  B  m  n  be 

..-'*'   //  a  triangle  in  a  vertical  plane  passing  through  B  m 

..••''      //  perpendicularly  to  A  0.     Then  ABO  represents 

•S*'         //  the  observed  angle,  and  A  B  n  is  the  correction 

/         /  /  which  is  represented  in  the  text  by  C ;  also  A  B  m 

fl  I     /  /  is  represented  by  A,  and  E  A  C,  or  its  eqwd,  A  i»  «> 

//  i  /  /  by  «• 

f/  y   /  If  A  B  be  represented  by  unity,  we  have  A  to« 

// 1   /  sin.  hi  and  by  trigonometry,  A  m  sin.  A  m  n=A  n ; 

'^f^\  /  that  is,  sin.  h  sin.  as  sin.  0,  as  in  the  text.    Thus 

"it  the  angle  A  B  n,  or  0,  is  found ;  and  being  taken 

from  the  observed  angle  A  B  0,  it  leaves  the  angle 
n  B  C.    Thus  A  B  cos.  C  tan.  n  B  C=ii  C,  the 
required  distance. 
^  Captain  A.  'P.  Ryder,  R.N. 
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top-sail  yard,  or  any  other  convenient  perch,  the  higher 
the  better,  the  vertical  angle  between  the  visible  horizon 
and  the  enemy's  water-line.  The  computation,  by  this 
method,  would  be  very  laborious,  requiring  logarithms 
with  seven  places  of  decimals,  but  the  proposer  has  given 
a  double  table  from  which  the  required  distance  may  be 
taken  by  inspection.  The  chief  objection  to  the  method 
is  that  the  angle  subtended,  at  the  observer  s  eye,  between 
the  edge  of  the  horizon  and  the  enemy's  water-line  is 
very  small,  being,  at  2630  yards,  only  33'  53";  when 
land,  instead  of  the  sea-horizon,  is  beyond  the  enemy's 
ship,  the  observation  must  be  made  with  a  sextant  fitted 
wifli  an  artificial  horizon,  and  consequently  would  be 
liable  to  great  uncertainty. 

354.  But  why  might  not  the  following  application,  in 
an  oblique  plane,  of  Sir  E.  Belcher's  horizontal  method, 
be  adopted  ? 

Let  two  observers,  each  visible  from  the  other,  one 
at  B  (suppose  at  the  cross-trees  of  a  mast),  see  the  pre- 
ceding ngure,  and  the  other  at  A  (suppose  on  the  deck) 
as  far  forwarfl  or  aft  as  possible,  take  simultaneously 
(C  being  the  ship  or  object  whose  distance  is  required) 
the  angles  CAB,  C  B  A.  The  length  of  rope  which 
is  made  the  base  A  B,  being  once  measured,  may  be  con- 
sidered as  constant ;  and  the  required  distance  A  0  may 
be  obtained  by  the  usual  process.  Or,  if  half  the  sum  of 
the  two  observed  angles  at  A  and  B  be  taken  as  one  of 
the  angles  at  the  base  of  the  triangle  (supposed  then  to  be 
isosceles),  the  distance  may  be  found  with  sufficient  pre- 
cision, on  multiplying  the  half  length  of  the  base  by  the 
tangent  of  an  angle  equal  to  that  half  sum.  At  the  dis- 
tance of  300  yards,  the  error,  in  the  most  unfavourable 
case,  would  not  exceed  4  feet ;  and  it  becomes  less  when 
the  distance  is  greater.  It  is  easy  to  see  that  a  table 
might  be  made  from  which  the  required  distances  might 
be  had  immediatelv  on  inspection. 

This  method  will  be  better  understood  by  an  inspection 
of  the  annexed  plate.  The  maintop-gallantmast  head  is 
supposed  to  be  the  point  marked  B  in  figure  33,  in  the 
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preceding  note  :  the  length  of  the  maintop-gallant  back- 
stay,* to  the  point  to  which  it  leads  in  the  main  chains, 
may  be  made  the  base  A  B  ;  and  the  length  of  that  rope 
must  be  accurately  measured  :  the  point  C  (indicated  by 
the  convergence  of  the  lines  of  observation,  A  A'  and 
B  B',  produced)  being  the  ship  or  object  whose  distance 
is  required,  the  angles  ABC  and  BAG  are  taken 
simultaneously  to  the  water-line  of  the  ship  C,  by  ob- 
servers placed  at  the  two  points.  Or,  as  the  lines  traced 
in  the  plate  show,  the  fore-top-mast  or  fore-top-gallant- 
mast  stay  may  in  some  cases  be  more  convenienlJy  used, 
the  observers  being  placed  at  the  head  of  the  top-mast 
or  top-gallant  rigging,  and  on  the  jib-boom  respectively. 
The  exact  lengths  of  these  ropes  may  easily  be  verified 
by  actual  measurement,  as  occasion  may  require. 

The  distance  of  steamers  not  being  determinable  by 
the  method  explained  in  Art.  348,  and  the  heights  of 
the  masts  of  French  sailing  ships,  though  very  correctly 
given  in  Table  XXI.,  Appendix  D,  being  subject  to 
alteration  from  time  to  time,  by  variations  in  the  im- 
mersion of  the  ship,  and  other  unknown  circumstances ; 
and,  seeing  that  no  very  accurate  account  of  the  heights 
of  masts  of  other  foreign  ships  of  war  can  be  obtained, 
it  is  obvious  that  the  method  which  proceeds  upon  an 
accurate  knowledge  of  the  height  of  a  vessel's  own 
masts,  or  length  of  any  convenient  rope  of  its  rigging, 
possesses  great  advantages  over  that  which  depends 


'  Table  showing  the  Ijengths  of  the  Fore  and  Maintopmast  and  Top-gallant 

Stays  and  Backstays  of  English  Ships  of  War. 

Line^f-Battle 
Ship. 

Frigates. 

Corvette. 

Bri«. 

80  Guns. 

50  0ans. 
ist  Class. 

40  Gims. 
ted  Class. 

18  Guns. 

16  Gobs. 

Maintopmast  Backstay  . 
Maintop  Gallant  Backstay   . 
Foretop  Gallant  Stay     .     . 

ft       tn. 
136       6 

167       0 

148       0 

ft     In. 
129     8 

158     6 

147     0 

ft      in. 
120     6 

147     6 

137     0 

ft     In. 
84     0 

105     0 

99     0 

ft    in. 
79    6 

99    6 

100    0 
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upon  tbe  assumed  height  of  the  masts  of  the  vessel  to 
be  fired  at. 

The  method  proposed  by  the  author  (Art.  351)  of 
using  the  known  height  of  a  ship's  own  mast  above 
the  water-line  as  the  base  of  the  triangle  by  which  the 
distance  of  an  enemy's  ship  may  be  computed,  though 
liable  to  some  difficulties,  will  be  of  use  on  many  occa- 
sions when  other  means  cannot  be  resorted  to,  as  when 
it  is  required  to  ascertain  the  distance  of  a  steamer,  or 
other  craft,  which  has  either  no  masts  or  sucih  as  have 
not  their  heights  in  accordance  with  a  fixed  regulation ; 
or,  again,  when  the  horizon^  from  the  intervention  of 
the  land,  cannot  be  seen.  The  difficulties  alluded  to  are 
such  as  may  arise  from  the  ship  having  so  much  motion 
as  to  render  it  scarcely  practicable  to  take  the  angles  on 
the  mast  and  at  its  foot,  as  well  as  the  angle  of  heel^ 
simultaneously.  In  smooth  water  there  can  be  no  diffi- 
cultv.  In  inland  seas,  at  anchor,  in  preparing  to  attack 
land-batteries,  when  it  is  of  importance  to  determine 
the  distance  of  the  object  from  the  ship,  there  seems  to 
he  no  other  method  oi  obtaining  such  distance  than  by 
0r»me  triangulation  in  which  the  base  is  either  the  length 
iif  the  ship,  as  in  Sir  Edward  Belcher  s  method,  or  the 
height  of  the  sliip's  own  mast,  as  proposed  by  the  au- 
tlior.  In  suggesting  this  last  method  it  is  not  intended 
ti>  disparage  the  very  ingenious  one  proposed  by  Cap- 
tain Kyder  or  that  of  Sir  Edward  Belcher,  but  merely 
Up  offer  a  means  which  may  be  employed  when  circum- 
stances render  it  applicable ;  and  it  may  be  observed 
that  the  difficulties  indicated  would  be  equally  felt  in 
Sir  Edward  Belcher  s  method,  which  is,  besides,  appli- 
t'ahle  only  when  the  object  whose  distance  is  required 
i»  well  on  the  beam. 

?ECTIOX    II. — ON   THE   POINTING  OF   NAVAL  OKDNANCE. 

355.  When,  without  manoeuvring,  ships  come  fairly 
to  close  action,  the  necessity  of  determining  the  eleva- 
tion due  to  the  distances  of  the  objects  does  not  exist, 

2  c 


386  NAVAL  GUNNERY.  Part  IV. 

Superior  precision,  and  rapidity  of  horizontal  fire,  will 
then  determine  the  aflFair ;  it  is  important  therefore  to 
consider  the  best  means  of  laying  ordnance  readily  in 
horizontal  or  point-blank  positions,  whatever  be  the 
incUnation  of  the  vessel.  It  very  frequently  happens 
that  ordnance  cannot  be  pointed  accurately  by  sight, 
particularly  in  general  actions,  on  account  of  the  smoke 
in  which  the  hulls  of  the  contending  vessels  are  usually 
enveloped.  In  such  cases,  therefore,  it  is  necessary  to 
resort  to  some  expedient  by  which  each  piece  of  ord- 
nance may  be  readily  laid,  and  correctly  fired,  in  a  hori- 
zontal direction.  Various  very  ingenious  contrivances 
were  devised  during  the  late  war  to  regulate  generally 
the  position  of  ordnance  for  horizontal  fixe ;  and  the 
most  successful  method  of  doing  this  was  by  means  of  a 
pendulum,  as  practised  by  the  gallant  Sir  JPhilip  Broke 
m  his  Majesty's  ship  "  Shannon." 

356.  TTiis  ingenious  expedient  was  also  practised  hy 
other  gallant  oflScers,  from  the  example  of  its  distin- 
guished author  ;  and  it  is  described  in  a  tract  by  Cap- 
tain Pechell,  entitled  '  Observations  on  the  Defective 
Equipment  of  Ships*  Guns,  in  a  Letter  addressed  io 
Vice- Admiral  Sir  Harry  Neale,  Bart.,  G.C.B,,  dated 
H.M.S.  "  Sybille,"  Dec.  1st,  1825.** 

357.  The  motion  of  a  large  ship,  in  good  en- 
gaging weather,  is  so  easy  and  slow,  that  anything 
of  a  pendulous  nature,  mcely  fitted,  on  board,  wiU 
act  with  considerable  accuracy — ^witness  the  marine 
barometer. 

Though,  at  first  sight,  there  may  seem  to  be  grave 
objections  to  an  application  of  the  pendulum  for  this 
purpose,  on  account .  of  the  disturbing  effects  of  the 

'  The  author's  lamented  friend  Sir  John  Pechell,  sent  him  a  copy  of  this 
tract  soon  after  it  was  publislied,  in  a  letter  dated  Dec.  12, 1826,  of  which  the 
following  is  an  extract : — "  I  am  sure  you  will  approve  of  everything  that  has 
a  tendency  to  bring  gunnery  into  fashion.  You  will  perceive  1  have  quoted 
your  work,  and  only  wish  the  Admiralty  had  long  since  adopted  your  system, 
but  it  appears  they  were  frightened  at  the  expense ;  something,  however,  has 
been  gained  by  you  to  begin  with,  and  that  is  an  ample  allowance  of  powder 
and  shot." 
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vessel's  motion,  yet  experience  has  proved  (see  Arts. 
368,  359,  and  367)  that  the  pendulum  may,  with  ad- 
vantage, be  used  in  regulating  the  position  in  which 
ordnance  should  be  laid,  with  reference  to  the  angle  of 
heel,  so  as  to  produce  a  fire  nearly  horizontal.  Those, 
again,  who  object  to  the  principle  of  intrusting  to  cap- 
tains of  guns  the  care  of  regulating  the  pointing  by  the 
position  of  a  pendulum,  can  scarcely  be  aware  of  the 
high  degree  of  eflSciency,.  intelligence,  and  practical 
skilly  to  which,  though  not  in  sufficient  numbers,  the 
whole  corps  of  seamen  gunners  has  been  raised  by  the 
Institution  described  in  Part  I. 

358.  The  established  practice  in  the  British  service, 
with  respect  to  the  use  of  pendulums,  is  to  have  one  or 
two  of  these  instruments  placed  in  the  square  of  the 
hatchway  or  hatchways  in  order  to  denote  the  inclina- 
tion of  the  ship;  and  general  orders,  circulated  by 
signal  or  otherwise,  direct  the  elevation  to  be  given  to 
the  lee-guns,  or  the  depression  to  the  weather-guns,  ac- 
cording as  the  ship  may  be  engaged,  so  that,  in  either 
case,  her  firing  may  be  horizontal.  The  guns  are 
always  kept  in  horizontal  positions,  and  the  sights  at 
point  blank,  unless  contrary  orders  are  given.  The 
depression  chock  is  always  to  be  used  so  long  as  the 
elevation  will  admit  of  it,  as  the  coins  are  then  less 
liable  to  start  out.  This  method  may  be  used  with  ad- 
vantage when  approaching  an  enemy,  by  running  down 
from  the  wind,  the  guns  being  prepared  for  horizontal 
firing  by  the  best  possible  estimation  of  what  the  heel 
of  the  ship  may  be  when  brought  to  the  wind. 

359.  The  pendulum  is  very  generally  used  in  the 
French  naval  service  to  indicate  the  moment  when  the 
axis  of  the  gun  becomes  horizontal ;  and  it  is  justly 
considered  so  important  to  determine  this  with  the 
utmost  precision,  that  the  indications  of  the  pendulum 
are  compared  with,  and  checked  by  means  of  a  reflecting 
instrument,  so  constructed  as  to  show  by  the  coinci- 
dence of  the  real  and  reflected  horizon,  the  instant  in 
which  the  axis  of  the  gun  is  horizontal.  This  combina- 
tion,  called    KHorizon    Balistique,    is   mentioned    in 
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several  works  as  an  important  discovery/  French 
writers  observe  that  accuracy  in  aiming,  and  certainty 
in  hitting,  have  now  become  matters  of  the  utmost  im- 
portance in  an  economical  as  well  as  in  a  professional 
sense,  on  accoimt  of  the  enormous  expense  of  the  sheD 
system. 

360.  However  accurately  the  distance  of*  an  object 
may  have  been  determined,  and  however  well  a  ship 
may  be  furnished  with  tables  and  rules  for  practice,  and 
provided  with  skilful  and  experienced  gunners,  the 
firing  cannot  be  efficient  unless  the  ordnanoe  be  ftir- 
nislied  with  correct  sights. 

The  only  means  provided  in  the  ordnance  arsenals 
during  the  late  war  for  pointing  naval  ordnance,  were 
the  quarter-sights  engraved  on  the  sides  of  the  base- 
rings,  in  quarter  degrees  from  poinlrblank  to  two  or 
tliree  degrees.     For  close,  horizontal  fire,  guns  not  pro- 
vided with  proper  sights  (and  some  such  may  yet  be 
required)  may  be  laid  by  the  point-blank  quarter-sight, 
with  sufficient  accuracy,  by  simply  bringing  the  notches 
upon  the  base-ring  and  muzzle  to  bear  upon  the  object 
aimed  at ;  the  elevation  will  then  be  correct,  and,  in 
close  action,  the  line  will  be  sufficiently  true.     But  when 
the  distance  is  such  as  to  require  any  elevation,  this 
method  of  pointing  euns  is  totally  inappUcable  to  naval 
service  ;  because,  unless  the  line  be  correctly  taken  over 
the  top  of  the  gun  at  the  same  time,  great  errors  in 
horizontal  divergence  would  be  produced.     In  land  ser- 
vice the  line  may  be  taken  over  the  top  of  the  piece, 
and  the  elevation  afterwards  regulated  by  the  quarter- 
sight  ;  but  in  naval  practice  these  two  operations  must 
be  executed  simultaneously.     It  is,  therefore,  a  matter 
of  great  importance  in  all  naval  artillery-practice,  to 
reduce  these  two  operations  to  one,  and  this  can  only 
be  done  by  the  tangent  scale,  or  some  other  top-sight. 

•  The  reader  will  find  a  description  of  these  expedient*  in  Colonel  Preaux's 
work,  *  Sur  le  Canonnage  a  Bord '  (p.  100)  ;  but  no  figures  are  given  to  show 
how  they  are  applied.  The  author  has  not  succeeded  in  his  endeavours  to 
procure  the  instruments,  but  hopes  he  may  have  it  in  his  power  to  give  draw- 
ings of  them  in  an  Appendix. 
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361.  In  our  naval  actions  of  1812  and  1813  the  dis- 
advantages arising  from  not  having  any  regulated 
riphts  or  adjustments  of  this  description  were  severely 
felt ;  and,  had  it  not  been  for  the  intelligence,  ability, 
and  skill  of  our  naval  officers,  who,  by  various  expe- 
dieute,  supplied  this  great  defect,  the  consequences 
might  have  been  very  serious.  The  guns  of  the  United 
Stat<.*8'  frigates  were  fitted  in  a  manner  which  enabled 
tliein  to  be  fired  horizontally,  or  at  any  required  incli- 
nation. In  some  cases  this  was  accomplished  by  the 
dispart,  in  others  by  tubes  placed  on  the  tops  of  the 
jruns,  and  either  fixed  parallel  to  the  axis  or  provided 
w-ith  the  means  of  being  inclined  to  it  so  as  to  give  to  - 
the  fi^n  the  requisite  degree  of  elevation. 

302.  It  was  not  till  after  that  war  that  the  subject  of 
wjrhts,  and  scales  of  elevation,  was  taken  into  serious 
<t)nKideration  by  the  proper  authorities  in  this  country, 
when  instruments  of  various  descriptions  were  devised 
to  take  tlie  line  of  direction  and  give  the  necessary 
eh.*vatiun  to  the  gun  at  the  same  time.  To  effect  this, 
top-sights  (Congreve's)  were  first  introduced  and  very 
P»?nt*rally  used.  Moveable  sights  of  different  heights 
had  Ijeen  used  on  board  of  the  "  Shannon"  and  "  San 
Domingo"  during  the  war,  the  only  fixture  being  a 
rtinfining  sight  on  the  breech,  to  warn  the  captain  of 
the  gun  to  keep  his  eye  down  to  the  level  of  the  notch 
on  the  base-ring,  in  line  with  the  other  sight.  Con- 
prreve's  sights  consisted  of  tubes  of  delicate  construction, 
fitted,  with  mathematical  and  mechanical  nicety,  to 
minute  differences  of  elevation  ;  but  it  was  soon  found 
that  instruments  of  this  description  standing  higli  upon 
the  top  of  the  gun,  would,  on  service,  if  attached  to 
cmiw  uj)on  tlie  quarter-deck,  forecastle,  and  gangway, 
!«•  exjiosed  to  damage  at  every  instant  by  the  fall  of 
rijrginp,  Ac,  from  aloft ;  and,  if  on  the  main  deck  of 
line-of-liattle  ships  or  frigates,  by  the  working  of  the 
ta^'ks  and  sheets  in  mana^uvring.  Another  serious  ob- 
j«-*iion  to  fixed  top-sights  standing  considerably  above 
the  bn-«-<:h,  and  for  which  the  means  then  in  practic^e 
affonleil  no  remedy,  was  that  the  lowness  of  the  upper 
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sills  of  the  ports  prevented  the  use  of  those  scales  when 
a  ship  might  be  fighting  her  lee-side  tinder  pressm-e  of 
a  smart  breeze,  her  opponent  being  so  distant  as  to  re- 
quire considerable  elevation  to  be  given  to  the  guns. 

It  appeared  also  on  further  trial  that  whenever  there 
is  so  great  a  swell  as  to  occasion  much  and  rapid  mo- 
tion, any  close  sight  having  but  a  small  aperture  through 
which  to  catch  a  glimpse  of  the  antagonist's  ship,  as  it 
passed  rapidly  into  and  across  the  field  of  the  tube,  was 
not  found  so  advantageous  as  an  open  sight ;  because 
the  quick  motion  of  a  ship  giving  but  a  glimpse  of  the 
object  fired  at,  without  a  distinct  perception  of  the  ap- 
proach to  coincidence,  induced  the  captain  of  the  gun 
either  to  take  his  eye  from  the  tube,  or  by  keeping  his 
eye  too  long  to  it,  prevented  him  from  anticipating  the 
right  instant,  which  a  skilful  and  experienced  gunner 
ought  to  seize. 

For  these  reasons  all  complicated  instruments,  as 
sights,  have  been  abandoned,  and  the  simple  tangent 
scale,  as  long  used  in  the  land  service,  is  now  universally 
adopted  in  the  navy. 

363.  The  tangent  scales,  with  which  all  naval  guns 
are  now  fitted,  are  made  of  brass.  For  all  32-poimders, 
up  to  50  cwt.,  the  scales  are  graduated  to  5°.  The  56 
or  58  cwt.  32-pounder,  length  9  ft.  6  in.,  admits  of  lie 
tangent  scale  being  graduated  only  to  4".  When  greater 
elevations  are  required  than  the  breuss  scales  can  give, 
a  wooden  scale  *  of  the  same  form  is  substituted ;  this  is 
graduated  from  4®,  or,  as  the  case  may  be,  from  5%  to  Bi"* ; 
and  for  still  greater  elevations,  a  longer  scale  is  put  in, 
which  is  graduated  up  to  10°,  the  greatest  elevation 
which  the  ports  of  ships  in  general  admit.  If  greater 
elevation  or  depression  is  required  than  the  ports  will 
admit  of,  inclined  planes  placed,  in  the  former  case, 
under  the  rear  trucks,  and  in  the  latter,  under  the  fore 
trucks,  will  permit  about  two  or  three  degrees  more,  of 
either,  to  be  given. 


»  Assuredly  these  ought  to  be  of  brass  likewise:   no  expense  should  be 
spared  in  these  very  important  instruments. 


Pact  IV.  ON  POIXTIXG  KAVAL  OIZSAS^.T^ 


»  •  ^ 


The  elevation  mav  be  increasbl  r*rT:oi  TiuiT  i-r  v-^-l 
the  gun  can  come  in  witL-irt  hs  zi^'zzz^t  ^rrlsnu^  -jjt 
upper  sill  of  the  port,  by  pla-:ir.2'  iI^jt  ei^re  :c  SkZ.  ziiii-iii-i 
plane  beneath  the  after  axJetree.  s*:*  tiac:  ii  iih:  r^'-  1  c 
the  gnn  the  hinder  part  of  iLe  carrier  I^^lt  i  ••  /-:  r: 
the  inclined  plane,  the  mnzzk  is  iLrr-.j  i-:r^s»ri.  i*iiL 
comes  in  without  strikin^r. 

364.  The  elevatinjr  screw  is  o.iiIl^  ro:C_T  2:-;:  li^^ 
in  the  French  naval  serrioe  f.r  5all  r-t^rrr-iir*  c  :rii::c.ii"-  : 
hv  its  means  the  grun  is  easf^v  elrr-^itr-i  :t  a^:rrr-?i--{  •  j- 
one  man,  whereas  the  a*ir^tiL*ei-*  :t  ^jta-tj*  :c  tih:  'r»  i. 
requires  two  hands[»ike-mei:  f -er  2n:L :  tJij  i  1l  •  \  .^  ▼  i  r 
the  elevation  is  effected  iv  vrk.-^  "nrrrrs^  ^r\  •:** 
Bcrew  the  movement  is  nzrS.rn^  <k:A  :rn»'j\ikl.  '•^':»*'i 
jrreat  changes  of  elevation  are  r-r-^-iir-i.  :-;  if  ^r\k- 
there  is  some  1oj«  of  liii^  It  t:jr:  sj.Tr  z*:  • 
screw,  and  for  thii*  aijd  ctL-r  r-r:v.<:>  ?:  j^ 
in  our  service;  l»nt  a  frry^'t  ^l-'r-^z.^ikj-z  c  •*.*  •."•^•v^ 
particularly  in  rapid  firii^z- >- **-^"  *7  '-r:  ^*"-;  ^'*- 
nious  mode  of  preventiL^r  *\r  *t.7-v  f:  ''_l  •';—  - ;;,.  •  ^ 
elevation  of  the  grm  is  not  -^l^rr^i  "  y  *'-'.  ir':.  -j  :  v  i --^i-.,. 
in  the  other  mo^le  of  adji-tir.-:!.!.  ^-^  /•:.*  *'^  :..*-  r<i'>r: 
hv  the  shock  of  the  d><rL-dr:.'v-  ••:  :-'•  c'^rr  •*-.-  • ;:  •  •-: 
t&e  gun  has  to  be  re^t^-re^i  vv  r>  :  r-rv,  ..:♦  :#.k  • ,  r  ^  •  .* 
distance  and  charjre  lieiii^  K;T*>rr:  v,  t^\'j.i  \  •  i-  «j'  .-. 

The  following  Table  o^L^iir-.*  *  .r:  ^zv-"-.!-:  *  <-.  ^  <  ,  •  ♦ 
and  depressions  of  guLs,  why-r.  cs^  '.^  ^r  ^  ^'.-  v  ■  •,  t  - 
injuring  the  ports,  on  each  'i^;i:  vf  Lzrr:^'A  ♦  •  >  -^  v  i  • 
in  the  British  naw  : — 


.    i 


1 

S.l^.C^^ 

1>- 

»jf^t 

rtv«^ 

— 

1 

"  Pnocni  CsAXLOTTc* 

^^^^^^                     ^P 

Mm     . 

#               « 
• 

V 

m 

9 

m 
* 

» 

1 

1 

••  luxcmoca." 

*;^PnL    '*  ft.  •• !«.    , ,   )     -      - 

;j-pfi.  **ft.  '•!•.  ,.  >    .    . 

li-Pr*     "»  ft.  w  f'-i**A  "^ 

)J.Pr.  4  VTOMiiS               .         . 

* 

V 

• 

t 
■ 

• 
m 

1 
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Part  IV. 


Deck. 


Nature  of  Gun. 


Lower 


middle 


MaiQ 


) 


"  Excellent." 

32-Prs.  (9  ft.  6  in.),  without  in- 
dined  planes  .... 

Ditto,  with  inclined  pUnes  . 

32-Prs.   50  cwt.  (9  ft.   ^ong)A 
without  inclined  planes   .      .  / 

Ditto,  with  inclined  planes  . 

32-Pr8 ,  41  cwt.  (8  ft.),  without ) 
inclined  planes     .      .      .      .  [ 

Ditto,  with  inclined  planes  . 


Elevation. 


Deprasston. 


n 


Lower  .- 


Main 


I 


Upper  . 


} 


"ASLA.. 

32.PrB.  (9  ft.  6  in.),  without  in- 

clined  planes  . 
Ditto,     with     inclined    planes) 

(with  toggle)  ■     •      .     .      .J 
8-inch    Guns,    65  cwt.    (9  ft.)  1 

without  inclined  planes    .      . } 
Ditto,  with  inclined  planes  (with) 

toggle)      ......) 

32-Prs.  (7  ft.  6  in.),   bored  up  I 

Guns,  without  inclined  planes  f 
Ditto,  with  inclined  planes  (with) 

toggle) i 

8-incn    Gun,    without    inclined  I 

planes / 

Ditto,  with  inclined  planes  (with\ 

toggle)  . 
Carronades  . 
Ditto  (amount  which  the  screws^ 

will  allow) / 


o  I 

10  0 

13  30 

10  30 

12  0 

13  0 

14  0 


10  0 

15  30 
12  0 

16  0 

15  0 

16  0 
7  30 

12  80 

10  0 

11  30 


o  » 

5  30 

8  30 

5  45 

8  30 


5 

7 


SO 
30 


(Height  of  port,  ^  ft. 

Ditto  of  axis  above 
I     thedeclc,3ft.4in. 

I  Height  of  axis  above 
f     the  dedk,  3ft.  l^in. 

)  Height  of  aiis  above 
I     the  deck,  3ft. 


4  30 

6  30 
2  15 
4  45 

7  0 
10  30 

6  0 

7  30 

8  30 
8  30 


365.  Although  for  extreme  elevations  and  depresaions 
the  inclined  planes  may  be  used,  yet  it  must  be  observed 
that,  beyond  the  elevation  which  the  ports  admit,  the 
sight  can  no  longer  be  taken  by  the  tangent  scale,  nor 
by  any  other  top-sight.  A  gun  can  then  only  be  laid 
by  lowering  the  breech  to  an  extent  regulated  by  a 
wooden  graduated  scale,  of  which  one  end  is  placed 


*  The  toggle.  And  trippiDg-line,  which  we  describe  for  the  information  of  the 
general  reader,  is  an  expedient  by  means  of  which  a  greater  degree  of  depres- 
sion may  be  given  to  a  gun  than  the  height  of  the  lower  port-sill  admits, 
without  being  struck  by  the  muzzle  of  the  gun  in  its  recoil,  as  in  fighting  the 
weather-side  in  strong  breezes.  This  is  effected  by  placing  a  wooden  pin  {tog^e) 
vertically  under  the  breech  of  the  gun,  and  having  one  end  of  a  tripping-Line 
fastened  to  the  centre  of  the  togde,  and  the  other  end  tied  to  the  breeching- 
bolt  in  the  side  of  the  ship,  so  mat  at  the  commencement  of  the  recoil  the 
toggle  is  tripped  from  its  place,  when,  by  the  preix>nderance  of  the  breech,  the 
muzzle  is  raised  sufficiently  to  come  in  clear  of  the  i)ort-sill. 
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npon  the  carriage,  and  the  elevation  is  detennin-e*!  rel 
tively  with  a  mark  or  qnarter-sifg^Lt  on  t'ne  la^e-rir^s:  *:f 
the  gun  in  the  horizontal  plane  pci;5fc?iii2r  tLr.i^L  its 
axis.'  Graduated  coins  are  lonnd  to  answer  extr^n.*  !y 
well,  and  are  more  readilv  nsed. 

366.  The  following  roles  for  coneentratinir.  or  direct- 
iiip  the  fire  of  several  guns  towapjs  a  ;riven  p.»ii.t,  arv 
extracted  from  the  practice  of  the  -  Exc>rlitrnt  :**^ — 

**  In  ooncentnUiug  any  number  of  guns  on  one  point  at  a  given 
di^tonce,  the  directions  are  always  taken  from  one  particiilar  gnn. 
If  the  given  point  ia  on  the  beam,  the  midship  gun  i&  taken  a«  a 
piide  to  direct  the  rest ;  if  on  the  bow,  the  after  gun,  and,  if  on  the 


*  Ddie3C8Ioxb  of  the  Ports,  in  Enzii^h  meoi^rpji,  f<>r  di?erent  natures  of 
OrdnaDoe,  on  board  of  French  Shi^^  of  Wax. 

Smn  of  the  Old  Modeu 


XatvooTG 


36. 


24. 


18. 


12. 


8. 


oo. 


24. 


18. 


ft.      iB.ft.      hLft      in.    ft.      in.fL     iB.fL      m.    ft      nuftin. 
3     S.4    3     2.2    2  lu.8    2     7.2    2     3.5    3     3.4    3     2.      2  1m. 2 


\ 


Hncte    ..33        2  10.8    2     7.2    2     4.7    2     1.6    3     3.4   3     3.4  3     2. 

Hi^tdflowrr  I'll 
•uiabvf^tbe   V2     3.5   2     1.6    1  10.4'  1     6.1    1     4.9    1     4.9    1     2.9    1     2.1 


dKk 


I 


Ships  of  the  Nkw  Model. 


1               Ci 

*«. 

OVM. 

CanuMitetb 

1 

80,  No.  1.80,  No.  2.,      16. 

30,  Long. 

:J0,  Short.       12. 

30. 

ft     in. 

%iaUi     .      .       3     3.4 

1 

ft     In.      ft    In.       ft     iB. 
3     2.5      2  11.4  1  3     3.4 

ft     la. 
3     2.5 

ft     te. 
2     7.2 

ft      tn. 

3     2.2 

hr-M  .    .  1  3   a 

3  11.4     2     7.2 

3    2. 

3  11.4 

2    4.7 

3     2.2 

Bcicte  of  lower 
uiltboTvtb*      2     2.8 

3    0. 

1     8.6 

3    3.8 

3    0. 

1     6.1 

1     3.7 

*  Since  this  article  was  written  the  author  has  received  a  rery  interesting 
F«Hicatioo,  entitled,  *  Brmarks  on  the  Means  of  Ih'rrciing  the  Fire  of  ^^hi^m* 
hmtulMyie*  in  Ctntverr^ing  DirtctioMf*  by  Commander  Arthur  Jemint;}iam,  of 
t>i»  Roval  Xavv,  and  to  which  the  reader  is  referrwl  for  his  able  and  claUinittt 
I  ni|«jsitioiis,  into  which  the  author  regrets  he  has  not  space  to  enter. 
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quarter,  the  foremost  gun  may  be  used  for  that  purpose ;  but  as  bow 
and  quarter  concentration  is  only  intended  for  chasing  and  being 
chased,  it  is  proposed  to  use  the  midship  gun  as  the  director  in  each 
case,  because  its  training  is  generallj  equal  both  forward  and  aft, 
and  the  subject  will  be  rendered  more  simple.  If  this  method  be 
adopted,  the  midship  gun  will  be  used  in  the  three  following  posi- 
tions : — '  Right-arbeam,'  *  Extreme  trained  aft,'  '  Extreme  trained 
forward.'  Concentration  should  not  be  attempted  for  distances 
beyond  400  yards,  nor  when  there  is  much  heel :  it  might  be  very 
useful  in  close  broadside  action,  if  an  opponent  were  obscured  by 
smoke,  on  the  lower  deck,  but  could  be  seen  &om  the  upper  deck ; 
for  then  a  sight  or  picket  over  the  gun  concentrated  on  would  give 
the  line  of  direction,  cmd  pendulums  for  each  division  of  the  guns 
below  would  mark  the  time  for  firing,  u  e.  when  the  ship  was  up- 
right ;  or  it  may  be  obtained  by  the  clever  instruments  invented  by 
Commanders  Jemingham  and  Moorsom,  each  having  a  bar  with  two 
sightrvanes,  one  of  which  is  a  tangent  sight,  traversing  on  a 
graduated  sweep,  the  guns  below  being  trained  and  elevated  to  the 
same  angles,  and  fixed  by  signals  from  the  deck,  by  checking  lines, 
on  tubes  fitted  for  conveying  orders  from  the  quarter-deck  to  the 
decks  below." 

367.  When  a  vessel  heels  much,  or  there  is  any  mo- 
tion, the  concentrated  fire  of  a  ship's  batteries  must  be 
given  simultaneously  in  broadsides,  or  by  divisions,* 
either  of  which  methods  is  objectionable,  and  should  be 
avoided  as  much  as  possible.  Firing  bv  volleys,  in  the 
naval  service  in  particular,  is  extremely  objectionable, 
and  is  rarely  as  efficacious  as  the  independent  and  deli- 
berate firing  of  one  or  two  well-directed  and  weU-eerved 
guns. 

Perhaps,  as  stated  in  Colonel  Stevens's  interesting 
pamphlet,^  it  may  be  doubted  whether  the  somewhat 


■  See  Answer  to  Question  No.  103,  page  192 :  Questions  on  Naval  Gunnery, 
"  Excellent." 

^  It  was  stated,  by  more  than  one  eye-witness,  in  several  public  prints  pub- 
lished at  the  time,  that  the  Christian  the  Eighth  fired  by  salvos  of  bioadsidefl, 
or  by  divisions  of  guns,  and  that  these  salvos,  as  indeed  evidently  was  the  case, 
mostly  missed  the  battery,  taking  effect  on  or  at  the  base  of  the  redoubt  to  the 
eastward.  The  author  is  informed  that  ihe  mode  pursued  was  to  fire  the 
salvoB  by  a  single  word  of  conmiand,  as  volleys  of  infantry  uwre  /ormerbf  in 
the  British  service.  Thus  the  moment  to  fire  was  not  confided  to  the  cafiiain 
of  each  gun,  its  proper  director. 

In  reflecting  on  the  failure  of  these  salvos,  the  author  regards  it  as  a  useful 
warning  against  the  practice  of  discharging  whole  broadsides,  or  divisions  of 
guns,  at  a  given  instant,  by  a  word  or  signal  of  command,  which  fatally  in- 


r 
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complicated  system  of  concentration  mar  not  be  cairf-rJ 
Xi)o  mr,  and  whether  it  is  likely  to  prove  as  eSci-ei.:  a$ 
the  independent  and  quick  firing  of  gnns  corid:>;'^-ri  in 
the  ordinary  manner.  The  moral,  as  well  as  ih.e  ila:^^ 
rial,  effect  would  probably  be  greater  if  the  sar..^  iLir^r- 
l)er  of  guns  were  fired  independently,  acO'T^iziLz  m  ".I'^-r 
skill  and  judgment  of  well-trained  captains  of  t-ii.-. 
who,  each  seizing  the  favourable  moment,  migLt  *^  r^rsi^l 
destruction  throughout  the  enemy's  ship. 

368.  Naval  officers  and  gunners  should  be  well  ^kTI-A 
in  everv  available  expedient  for  immediate  sT:fst:r.r'  c. 
in  all  tlie  uncertain  and  contingent  operatiorjE*  of  2Tr:> 
nery  on  service ;  it  may  therefore  be  useful  Vj  ei:  Liln 
a  method  of  obtaining  the  elevation  require*!  lor  sir.klir 
a  ship  at  a  given  distance,  which  may  be  esL<ljr  j  rw?- 
ti^nl  should  other  means  fail,  as  bv  the  Ir^iilr,::.  :r 
want  of  a  tangent  scale,  or  s^^me  otL*rr  o,Lzl:L;^'z:yj^ 
ami  which  may,  moreover,  be  generally  n^f.L 

The  method  of  pointing  ordnance  r y  t^r.^'-r:.*-;  •--> 
tio.*,  in  the  manner  to  Ije  explaine»i,  wa^  •"i^-^'-r--:-  -  : , 
the  author  bv  Sir  Philip  Broke  ;  an^l  it  f  rz^-i  \:j^,  v  .*.♦ 
of  the  French  principle  for  regulatir-;r  e!ev?ir: .»_  i  , .  _ 
however,  by  a  comphcated  use  of  the  Xiuf^A-zij^rjal  ♦.;;'  i. 
i»  extremely  objectionable. 

The  elevation  given  to  a  piece  of  orli.ar.'^r.  a:  4:,t 
range  beyond  point-blank,  Is  intend^-d  to  ai'  -*-  { ,z  *.>r 
Kpace  through  which  the  projectile  falU  by  t;.rr  v^.' ,:,  ,{ 
gravity  in  the  time  of  flight.  Xow  the  v*:r:'^I  •;j>->: 
tiin»ugh  which  the  projecte*!  l>jdy,  in  \u  t  '^r'  a-:^ 
Kx'uds  below  the  line  of  aim,  is  equal  to  the  Vii^i:-,:.*  .i 
the  angle  of  elevation  multiphed  bv  the  nn.;:-  ,r 
zi>ntal  distance  of  the  oljject  from  the  ^r-n^^  j";  ^,^ 
a  gun  to  be  at  A^  at  a  known  L-^jrM  A  A 


^       •  w 


tcrifm  villi  the  pcroef^ioQ  of  the  Bnti^h  tesc^v  '.z^rrvs*^  ih  ui  ir.-v  ^  .^ 
the  die  of  the  «ifjxt«  with  which  his  '«:ua  u  ^. .  '';^., 

7«^  the  caf4sin  of  the  jrtin  »h'x..i  U-  <.- *  -  v-.  •. ^   -.  ^.-^  -  •'^i'  -/    -^ 
%n:j*xAxut^  and  with  it  the  «ii2iy  u^  tm  •:*-,•  •  *-^  •*•  -  /  ••' .. 
the  fe'TUOital  i>t«iM  of  tlie  p»:^'!  tt,  he  j".  .-•*^  \' •'   ••'-7   '-'^  •    ^ 
•  <«.i»C(. — «4eOMffftl  ^f/ie  l)t»trmrAum  ijf  tMe  />/-.•4^    *■    t/^  •/  "<  /.  ^ 


'#  -1 


A'  B' 
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tlie  level  of  the  water,  and  at  a  known  distance  A  B 
from  a  vertical  object  B  C,  as  a  ship's  mast  upon  whicli 

^  is  a  distinct  mark  D  (suppose 
the  main-top),  whose  height 
»  B'D  above  the  level  of  the 
water  is  known.  Then  if,  from 
the  experimented  or  computed 
ranges  of  shot  fired  from  a  par- 
ticular nature  of  ordnance, 
there  be  taken  the  correspond- 
ing elevations ;  and  (BB'  being  equal  to  AA')  with  the 
ranges  and  elevations,  the  heights  B'D  be  computed 
trigonometrically  by  the  formula 

AB  tan.  BAD  +  B'B  =  B'D; 

a  table  of  such  heights,  with  the  corresponding  distances 
A  B  (the  names  of  the  marks  D  being  also  expressed), 
may  be  formed ;  from  which,  by  inspection,  there  may 
be  taken  the  designation  of  the  point  to  be  aimed  at,  in 
order  that  the  shot  may  strike  the  object  at  the  water- 
line,  the  dispart  sight  being  used  so  that  the  line  of  aim 
may  be  parallel  to  the  axis  of  the  bore  of  the  gun.  In 
this  manner  Table  XXIII.,  Appendix  D,  was  formed 
for  an  8-inch  and  a  32-pounder  gun;  the  points  to  be 
aimed  at  being  on  the  hull  or  masts  of  French  ships  of 
two  classes. 

The  ships  B  and  C,  represented  in  the  annexed  plate, 
are  supposed  to  be  of  82  guns,  and  the  distance  from 
the  ship  A  to  the  ship  B  is  found  to  be  630  yards. 
This  requires  that  A,  in  firing  at  a  ship  B  of  that  class 
with  8-inch  guns  (charges  10  lbs.),  should  aim  at  a  point 
about  midway  between  the  water-line  and  the  main-top 
(see  Table  XXIII.,  Appendix  D).  The  distance  from 
the  ship  A  to  the  ship  C,  supposed  to  be  1078  yards, 
requires  that,  with  the  same  gun  and  charges,  the  aim 
should  be  taken  to  1  foot  below  the  main-topmast  cross- 
trees,  or  to  points  equally  high  on  the  other  masts.  The 
masts  being  thus  the  aim  for  the  line  as  well  as  for  the 
elevation,  will,  with  this  description  of  practice,  be  more 
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likelv  to  be  wounded  or  felled,  eirLer  ^v 
x.*netrate  the  side  of  the  sLip  with  a»i-r^.^a:-r  :  r:>r-  :?r 
>v  shot  which  may  chance  to  I*  xc<*  Lii-L  t.  iii  tlrr  1^-L 
369.  Since,  in  the  table,  the  an^-Ir:*  ^.f  «-lr-  i-^,::  tr-r 
given  as  well  as  the  pointi>  to  h^  ai2>e»l  a:,  tlrr  z'zz^ 
may  be  elevated,  according  to  the  dL-"sai>:^  :f  ii>r  :•:  V/u 
J»y  the  quarter-sights  or  tanfrent-sca!t»  if  p  rrrVrr-r L  Kt: 
tlie  reference  of  the  direction  of  tr.^  IlL-e  cf  •i^it.  Zj 
jiointA  in  the  object  aimed  at,  has  mariiVrLv  grrai  a^i- 
vantages  over  the  other  methcpi  pirticTil  atIt  tti-I  x#=:r- 
H>ns  not  trained  to  the  intncacit:*  of  el-r vat: .  r^* :  a.-ji 
the  service  of  the  guns  may  thus  be  sinply  ai-i  ::::l£- 
fi  »nnly  conducted  by  eeneral  orlers  exj-rt^^^ii^  il-e  p • .  li.! 
of  aim  which  should  be  taken« 

The  designations  of  the  parts  to  be  a:i:.r:»i  at.  fr.  ^\'z** 
of  tliree  decks,  are  not  given,  becan.^,  iii  £r:r.^  a:  «=-■_- 
prcat  bodies,  so  great  a  degree  of  j 'rwrl*: . :.  >  !i  v:  r-r* 
quired  as  in  firing  again>t  siiigltr-*lr<-k  cr  r3r>-i-:i 
hhi|j« ;  and  the  tables  arranjr*^  f -r  tLe  ol^  zljaj  •♦^  '^-^l 
for  the  others  with  small  allowance*  fvr  ::.r:  Lf-zT-zZry^, 
i  ►f  height. 


SECTION    III. — OX    LOCKS    AND   TUBES    FOK    XAVjiJU 

ORDNANCE. 

370.  Tlie  general  introduction  of  C:i,t-l'y;k*  i:.*o  ^'\^ 
Britisli  naval  service  resulted  from  ii.*^  er> '.'-:,t  trir.jr 
of  the  "Duke/'  of  98  gun?*,  on  a  c>:!-VmVri  ^y>:^-.' ::., 
that  nhip  having  been  pre\noualy  fuliy  •^'r^-i.T-r^i  •/>.'. 
jpuj-KK^ks  by  her  captain,  the  latf*  rfir  ri.arl—  D'.  .;:-;..•, 
who  ci»inniande<l  her  from  April,  177**.  uA  Xo%'r:;.'^rr, 
17*^K  when  he  was  removed  into  the  *•  Fora*;  i;i^l*r.''  an 
<  aptain  of  the  Fleet,  in  which  ^hip  he  Lk*t'^\T*:  iiAt^j* 
dfK>-^i  these  and  other  improvements  in  ii;i'.al  ari.^rry. 

The  ec|uipment  of  the  **Duke*'  with  iiljA-lf^tkh  to  all 
her  guns  was  effected  in  a  m^iuner  w>  chara/n/'ri-tlc  of 
the  ardofir  and  energy  of  that  enlighten*.-*!  and  f/:\*XiUi\n 
officer,  that  the  author  tru>'ts  he  may  Xt^:  ex^iivd  for 
aiiverting  to  it  in  a  brief  statement  of  facti4,  which  will, 
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perhaps,  be  deemed  somewhat  interesting  by  the  pro- 
fessional reader. 

On  Sir  Charles  Douglas's  appointment  to  the  "  Duke,*' 
he  brought  before  the  Admiralty  and  the  Ordnance 
several  propositions  for  improving,  facilitating,  and 
quickening  the  service  of  naval  ordnance.  The  car- 
tridges were  at  that  time  all  made  of  paper,  which 
required  the  operation  of  worming  guns  after  every 
discharge,  on  account  of  the  lower  end  of  a  paper- 
cartridge  remaining  generally  at  the  bottom  of  the  bore 
in  a  state  of  ignition.  To  obviate  this,  Sir  Charles 
Douglas  proposed  that  the  cartridges  should  be  made  of 
flannel.  He  recommended,  and  urged  repeatedly,  the 
fiill  equipment  of  his  ship  with  flint>-locks,  by  which 
the  use  of  the  slow-matcV  and  the  powder-horn  for 
priming  might  more  or  less  be  discontinued ;  and  as 
tin  tubes  would  manifestly  be  dangerous  and  highly 
objectionable  on  the  fighting  decks  of  a  ship,  he  recom- 
mended that  quill-tubes  should  be  substituted  for  them. 

371.  Neither  of  these  propositions  was  immediately 
or  fuUy  adopted ;  paper-cartridges,  the  match,  and  the 
priming-horn  continued  for  some  years  in  general  use. 
It  appears  by  official  documents  •  that  no  locks  were  sup- 
plied during  1778  to  the  "  Duke"  at  Plymouth,  where 
she  was  commissioned  in  April  of  that  year ;  but  in  the 
following  year  she  was  furnished,  at  Portsmouth,  with 
two  locks  for  24-pounders,  four  locks  for  12.pounders, 
and  two  for  6-poimders;  total  eight  locks.**  Yet  the 
"  Duke  "  was  fully  equipped  with  gun-locks  in  the  cele- 
brated victory  of  the  12th  of  April,  1782,  to  which  that 
ship  and  the  other  three-deckers,  the  "  Formidable  "  and 
the  "  Namur,"  so  greatly  contributed.  By  what  means 
then  had  the  "  Duke,"  in  the  previous  years,  been  com- 
pleted with  these  important  implements?  By  Sir 
Charles  Douglas,  out  of  his  own  funds  and  by  his  own 
energies :  he  bought  a  sufficient  number  oi  common 
musket-locks,  which  being  let  into  pieces  of  wood,  as 

■  Report  of  the  Ordnance  Storekeeper,  Devonport,  5th  Dec.  1850- 
^  Report  of  Mr.  G.  Staoey,  Chief  Clerk,  Tower,  7th  Dec.,  1860. 
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into  the  stock  of  a  musket,  might  then  be  fststened  with 
iron  wire  to  the  gmis/  He  pm*chased  flannels  sufficient 
to  make  bottoms  for  papers^artridges,.  goose^mlls  for 
tubes,  and  the  ingredients  necessary  to  fill  and  prime 
them. 

On  Sir  Charles  Douglas's  appointment  to  be  Captain 
of  the  Fleet  he  was  succeeded  in  the  command  of  the 
"  Duke"  by  Captain,  afterwards  Lord  Gardner  ;  and,  in 
the  battle  of  the  ensuing  year,^  the  quick  and  efficient 
firing  of  that  ship  was  so  conspicuous  and  powerful  as 
tu  enable  the  raliant  Grardner  to  widen  the  gap  which 
his  leaders  had  made  in  the  enemy's  line,  and  so  open 


*  The  fabjoined  is  one  of  the  aooonnts  of  these  disbursements,  which  the 
ftntbor  finds  ftmoDg  the  papers  of  his  honoured  Parent : — 

*  Jkv  Aoooc3rr  of  Ezpeoiei  bjr  me  incnrrad  for  the  better  lue  of  the  Caiuion  of  H.  M.  S. 
the  'Dnket'  ooder  mr  comnuuid,  between  the  beginning  of  the  jeiir  1780  and  the 
dafoT  the  date  hveof. 

To  28  left-band  lock!  *  at  lOf.  6tf^  made  by  Mr.  Sandwell,  ^*    **  ^' 

of  Towei^hill,  gunsmith 14  14  0 

To  400  Wat  black  flints  at  2s.  6(f.  pr  hondred  0  10  0 
To  oarriage  and  porterage  of  said  locks  and  flints  from 

London 0    2  6 

To  1004  gooaegoills  ibr  tubes 3    9  4 

To  spirita  of  wine  to  make  an  inflammable  paste  for  the 

tops  thereof,  to  keep  in  the  powder  .  0  15  6 
To  arwing  silk  for  tjii^  down  and  crossing  their  heads  to 

keep  in  soch  paste 0  12  6 

To  71  yards  of  flannel  at  Is.  2d.  per  jard,  for  bottoms  to 

paper  cartridgeB 4    2  10 

To  worsted  for  sewing  in  ditto  14  6 

25  11     2 

Giren  under  my  hand,  on  board  H.  M.  S.  '  Duke,' 
at  sea,  the  13th  March,  1781, 

(Signed)  Charles  Douglas/' 

**  Tbe*»  are  i»  certify  that  the  foregoing  artidet  are  actually  in  use  on  board  this  His 
Ma|Hly*»  ^hip  in  my  drpartment,  in  quantity  and  quality  as  aboTe-mcntioned;  and  I  do 
murtortr  certify,  to  the  best  of  my  knowlodge  anid  belief  (I  myself  baring  purchased 
sMdry  «r  the  aud  artid»  for  Sir  Charles  Douglas),  that  tho  charges  of  the  whole  thereof 
««  tiuriy  stated. 

Witness  my  band,  on  board  H.  M.  S.  *  Duke,' 
at  sea,  13th  March,  1781, 

(Signed)  Wm.  Ibblakd.*' 

^  An  analytical  and  t&ctical  sccount  of  that  celebrated  and  remarkable 
hattW,  12th  o(  April,  17K2,  will  Ui  found  in  the  author*s  work  entitled  <  Naval 
E«'4iitiaoa,'  in  which  the  manipuvre  by  which  that  great  victory  was  gained 
IS  fully  dewribed.     Boone,  lb32. 

I  TW  UA»  were  m«le  to  be  placed  on  the  led  side  of  the  rent,  in  order,  it  would 
;  Mi  to  inirrftrs  with  the  sUtioning  of  the  men  in  the  eierdse  or  manual,  the  man 
I  the  TCBi  being  always  on  the  rights  and  he  who  fires  on  the  left  of  the  gun. 
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the  way  for  Rodney  to  pass  to  a  memorable  victory. 
That  glorious  day  settled  the  question  of  the  locks,  by 
bearing  down  all  further  opposition  to  the  introduction 
of  improvements  which  the  prejudices  of  the  time  deemed 
useless  and  unnecessary  refinements  ;•  but  that  battle 
having  likewise  put  an  end  to  the  maritime  part  of  the 
war,  no  measures  for  the  supply  of  locks  to  naval  ord- 
nance appear  to  have  been  taken  till  1790,  when  "  brass 
locks"  of  a  new  pattern  were  provided,  and  continued 
in  general  use  throughout  the  late  war.  These  no  doubt 
contributed  greatly  to  the  efficiency  of  our  practice,  to 
the  accuracy  and  rapidity  of  which  all  French  authors 
attribute  the  superiority  of  our  gunnery  in  the  actions 
and  battles  of  the  early  part  of  the  war,  the  French  not 
having  adopted  locks  till  1800. 

372.  The  flint-locks  of  the  pattern  of  1790  remained 
in  general  use  till  1818,  when  the  double-flinted  lock, 
likewise  adopted  by  the  French,  of  the  author's  invention, 
a  drawing  of  which  was  given  in  the  former  editions  of 
this  work,  was  ordered  for  general  use  in  the  navy.'* 


<( 


The  *  Duke/  commanded  by  Sir  Charles  Douglas,  was  always  oonsiderod 
one  of  the  best  ordered  and  best  regulated  ships  of  the  fleet,  consisting  of  forty 
sail  of  the  line  (1780) ;  and,  although  strong  prejudice  and  attachment  to  old 
customs  prevented*  the  general  adoption  of  that  excellent  system  of  naval 
gunnery  (locks,  quill  tubes,  flannel  cartridges,  &c.)  of  which  Sir  Charles  was  the 
sole  inventor,  it  was  found  to  answer  so  well  by  Captain  Gardner,  who  had  so 
great  a  share  on  the  12th  of  April,  1782,  that  it  afterwards  became  universally 
adopted  in  the  navy. "-7-^rfmtraZ  Lord  Saumarez*8  Naval  Evolutions,  p.  46. 

*•  The  adoption  of  a  double-flinted  lock  of  the  author's  invention  was  com- 
municated to  him  in  a  letter  of  which  the  following  is  a  copy : —     ■ 

"  Office  of  Ordnance,  Jan.  16,  1818, 
"  Sir, — Having  submitted  to  the  Board  of  Ordnance  your  letter,  dated  the 
l/3th  instant,  requesting  to  be  informed  of  the  i)roceedings  which  have  taken 
place  in  consequence  of  your  letter  of  the  8th  Noveml)er  last,  respecting  the 
cannon  locks  of  your  invention,  I  have  the  honour,  in  reply,  to  acquaint  you 
that  a  copy  of  your  said  letter,  as  well  as  the  observations  which  accompanied 
it,  has  been  transmitted  to  the  Lords  Commissioners  of  the  Admiralty,  and 
that,  on  a  subsequent  communication  which  has  been  had  with  their  lx>rdships 
on  the  subject,  it  has  been  decided  that  the  provision  of  locks  for  sea-service 
ordnance  now  in  use  should  be  discontinued,  and  those  of  your  invention 
gradually  introduced  into  the  service. 

"  With  respect  to  the  measure  of  appropriating  your  locks  to  land-service 
ordnance,  as  su^sted  in  your  letter  dated  the  12th  September  last,  I  am  to 
inform  you  the  Board  have  not  signified  their  orders  on  that  subject. 

"  1  have  the  honour,  &c., 

(Signed)  "  W.  Griffen. 

"  Colonel  Sir  Howard  Douglas,  Bart" 
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Having  thus  been  the  means  of  introducing  improved 
cannon  locks  into  the  naval  service,  and  strongly  con- 
vinced of  the  very  great  importance  of  applying  locks  to 
all  land  service  artiUery,  whether  field,  siege  or  garrison, 
the  author  addressed  to  the  Master  General,  and  Board 
of  Ordnance,  a  recommendation  to  that  effect  in  the 
same  paper  in  which  he  proposed  the  improved  double- 
flinted  locks  for  general  adoption  in  the  navy.  But  the 
Board  of  Ordnance  not  having,  as  the  reader  will  per- 
ceive, in  their  letter  dated  January  16,  1818,  come  to 
any  decision  on  that  proposition,  in  conveying  to  the 
author  their  approval  of  the  other,  he  resolved  to 
endeavour  to  procure  support  in  the  prosecution  of  his 
plan  by  consulting  officers  of  greater  experience  and 
authority,  and,  in  the  event  of  th^ir  judgment  coinciding 
with  his,  to  press  the  subject  on  the  reconsideration  of 
the  Board  with  all  the  energy  in  his  power.  He 
accordingly  transmitted  a  copy  of  his  proposition  to  his 
gallant  friend  and  associate  the  late  Sir  Alexander 
Dickson,  an  officer  eminently  qualified  by  his  great 
experience,  knowledge,  and  fetlent  to  pronounce  autho- 
ritatively upon  all  matters  connected  with  artilleiy  ser- 
vice, and  received  in  reply  the  letter  printed  m  the 
subjoined  note.* 


*  «  Valenciennes,  20th  April,  1818. 

"  Mt  dbab  Sib  Howabd, — Having  fully  considered  the  matter,  I  feel  much 
pleasure,  in  compliance  with  your  wish,  in  being  able  to  state  that  your  pro- 
posals for  the  more  extended  use  of  locks  coincide  in  the  most  essential  points 
with  my  own  ideas  on  the  subject. 

*'  The  use  of  locks  with  heavy  ordnance,  particularly  in  the  operations  of  a 
siege,  presents  very  great  advantages ;  for  by  the  employment  of  slow-match 
only  the  fire  is  frequently  retarded,  and  nothing  can  be  more  dangerous  than 
lighted  portfires  in  a  battery.  I  have  seen  several  very  shocking  accidents 
occasioned  by  the  use  of  them,  owing  to  the  want  of  presence  of  mind  of  the 
gunner  having  the  portfire  lighted  in  his  hand  at  the  moment  of  a  shell  falling 
near  him.  In  the  sieges  I  have  directed  I  have  ever  prevented,  as  much  as  in 
my  power,  the  use  of  portfires ;  but  Ciudad  Rodrigo  was  the  only  operation  in 
which  I  was  fully  successful  in  this  respect ;  and  it  was  to  the  help  of  about 
sixteen  or  twenty  naval  gun-locks,  in  addition  to  the  slow-match  used,  that  I 
was  indebted  for  the  vigorous  fire  kept  up  in  that  attack.  I  trust  in  future, 
therefore,  that  in  all  siege  equipments  each  piece  of  ordnance  will  be  supplied 
with  a  lock,  the  use  of  which,  under  every  cffcumstance,  except  in  heavy  rain, 
would  supersede  the  portfire,  which  in  the  very  confined  situation  of  a  land 
battery,  and  where  much  powder  is  in  circulation,  is  so  dangerous. 

*^  In  the  operation  of  defence,  also,  the  same  arguments,  in  a  great  degree^ 
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Supported  by  that  distinguished  officer,  the  author  s 
proposition  received  favourable  consideration,  and  would 
then  have  been  carried  into  effect  had  not  financial  and 
other  considerations  rendered  it  inexpedient  to  provide 
forthwith  the  necessary  supply  of  locks.  Thus  the 
measure  remained  in  a  state  of  suspension,  until  at  length 
the  discovery  of  the  percussion  principle,  and  its  appli- 
cation to  fowling  pieces,  indicated  that  all  flint-locks 
would  ere  long  be  superseded  by  percussion  locks  and 
tubes.  This  having  been  effected,  the  author,  in 
1851,  reverted  to  his  proposition  of  1817 — ^under  a  still 
stronger  conviction  of  the  greater  importance,  or  it  may 
well  be  said,  of  the  more  pressing  necessity  of  this 
measure  in  the  present  improved  state  of  artillery 
science  and  gunnery  practice,  than  when  he  first  wrote. 
This  equipment  is  so  forcibly  urged  in  Sir  Alexander 
Dickson's  letter  with  respect  to  field  and  siege  artillery, 
that  nothing  need,  or  could  be  said,  to  add  to  the  weight 
of  that  testimony,  whilst  much  that  has  been  stated  in 
the  course  of  this  work  on  the  vast  importance  of  the 
percussion  lock  and  tube,  in  firing  at  riiips  in  motion, 
applies  strongly  to  the  necessity  of  providing  these 
means  of  procuring  a  more  instantaneous  explosion  to 
all  guns  in  coast  batteries,  which,  though  at  rest  them- 
selves,  will    have   to   fire   at  moving  objects, — ships 


hold  good  in  &vour  of  locks ;  and  they  are  truly  valuable  in  coast  batteries, 
and  in  all  night  firing. 

"  With  respect  to  their  being  applied  to  artillery  in  the  field,  I  am  oonvinoed 
that,  with  a  tube  such  as  you  describe,  locks  would  be  of  infinite  service  with 
field  guns  in  ordinary  duties,  such  as  reviews,  firing  exercises,  and  salutes,  and 
in  all  real  service,  when  not  too  closely  engaged.  The  effect  of  the  lock  being 
sufiiciently  certain  in  these  situations,  the  saving  of  portfires  would  be  great^ 
and  there  would  be  far  less  risk  when  in  action  amongst  ripe  com,  dry  grass 
in  villages,  or  amongst  houses ;  for  the  setting  fire  to  a  country  more  generally 
arises  from  cutting  the  portfire  than  from  the  discharge. 

*'  In  concluding,  I  have  to  observe  that  I  do  not  mean  to  resolve  the  question 
merely  into  one  of  economy,  as  I  deem  it  on  most  occasions  an  effectual  simplifi- 
cation of  manoeuvre  by  saving  the  trouble  of  continually  lighting  and  cutting 
portfires,  at  the  same  time  affording  the  means  of  firing  with  celerity  at  moving 
objects. 

"  I  remain,  my  dear  Sir  Howard,  &c.  &c. 

(Signed)  '^  A.  DicxsoK. 

**  Colonel  Sir  Howard  Douglas,  Bart. 
&C.  Sec,** 
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advancing,  in  continued  change  of  distance  and  position, 
to  that  proximity  which  thev  must  attain  to  attack  , 
liatteries  or  fortresses  with  efltect, — and  particularly  in  " 
firing  at  steam-vessels,  running  at  fiill  speed  across  the 
line  of  fire  of  a  battery,  instead  of  stopping  to  engage  it 
in  its  strongest  direction.  In  this  case  coast  battery  guns 
will  be  required  to  "  shoot  flying"  (Art.  383),  but  they 
will  have  little  chance  of  hitting  active  steamers  at  con- 
siderable distances,  unless,  in  aiming  the  gun,  allowance 
lie  made  for  the  distance  the  steamer  moves  in  the  time 
elaraed  between  the  firing  of  the  gun  and  the  shot 
striking  the  object ;  in  fact,  unless  the  action  of  the  lock 
and  tube  be  so  quick  as  to  produce  the  most  instantaneous 
poftdble  discharge,  the  chances  of  hitting  in  such 
stKoting  wiU  be  very  remote. 

373.  Tliis  important  manner  of  igniting  the  charge 
was  first  attempted  by  fixing  the  lock  to  the  vent- 
field  out  of  the  way  of  the  explosion  from  the  vent. 
For  this  purpose  it  was  necessary  to  make  the  tube  of 
a  rectangular  form,  so  that  one  part  might  receive  the 
percoflsiou  of  the  cock,  and  the  other  part  convey 
Ignition  to  the  charge.  This  construction  was  found, 
however,  to  be  so  sluggish  as  not  to  accomplish  the 
great  desideratum  in  naval  gunnery,  which  is,  that 
the  firing  of  the  charge  and  the  actual  delivery  of  the 
shot  from  the  gun  shall  take  place  as  quickly  as  possible 
after  pulling  the  trigger-line,  in  order  that  there  may 
be  little  time  for  any  alteration  to  take  place,  from  the 
motion  of  the  ship,  in  the  aim  of  the  gun.  Thus  it  was 
neoeHBary  to  devise  some  means  by  which  the  hammer, 
after  having  struck  fairly  upon  the  head  of  the  tube 
placed  in  the  vent,  shoiud  instantaneously  slip  or  be 
drawn  aside,  so  as  to  be  out  of  the  way  of  the  explosion 
tlirough  the  vent.  Various  modes  of  effecting  this  have 
been  devised  in  the  British  and  in  other  naval  services, 
but  the  most  efficient  and  simple  implement  of  this 
nature  is  that  which  was  invented  by  an  American 
named  Hidden,  and  patented  in  1842.*     The  hammer 

*  Ordiaooe  Ifemonmda.    Naval  Perciiision  Locks,  by  Lieut.  Dahlgsen, 
r.  8.  Kavy,  Aanitant  Inspector  of  OrdntDce. 

2  n  2 
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was,  however,  modified  and  improved  so  as  to  be  stronger, 
and  better  suited  to  tbe  locks  in  use  in  this  country,  by- 
Colonel  Dimdas,  Inspector  of  Artillery,  to  whom  the 
service  is  so  much  indebted  for  his  management  of  that 
important  department,  to  which  he  was  appointed  in 
1839. 
The  hammer  A  (fig.  35),  which  is  of  wrought  iron 
j^j^  of  good  quality,  is 

fixed  into  a  block  or 
joint  of  gun-metal 
by  means  of  a  pin 
a,  and  a  slot  is  made 
in  the  hammer  to 
admit  of  a  back  mo- 
tion. The  hammer 
falls  by  its  own  gra- 

Amoioui  Lock,  improved.  -.         _         xi-  i. 

•^  vity  Upon  the  vent 

on  the  lanyard  B  C  being  pulled,  when,  being  Uberated 
from  tbe  larger  part  of  the  slot  in  which  it  is  made  to 
turn,  it  instantly  shifts  or  passes  away  by  the  continued 
action  of  the  lanyard,  which  pulls  it  from  its  first  posi- 
tion directly  over  the  vent,  as  shown  by  the  black  linea 
at  A'  in  the  figure.  The  weight  of  the  hammer  is  3a  lbs. 
374.  This  lock,  though  extremely  ingenious  and  ad- 
vantageous from  the  simplicity  of  the  contrivance  by 
which  the  hammer,  having  performed  its  office,  is  drawn 
back  from  the  top  of  the  vent  by  the  same  force  which 
causes  it  to  strike  the  tube,  is  not  so  quick  in  its  action 
as  it  might  be  if  the  motion  were  produced  by  a  spring. 
■  The  hammer,  ae  will  be  perceiv^  in  the  figure,  iias  a 
considerable  space  to  pass  through  ere  its  face  strike  the 
tube  at  b.  The  motion  has  to  be  generated  by  the  pull 
of  a  line,  which  changes  its  direction  by  passing  round 
a  small  axis ;  and,  having  a  very  small  leverage  at  the 
beginning  of  the  motion,  it  requires  a  strong  and  con- 
tinued pull  to  produce  a  smart  blow  and  instantly  draw 
the  hammer  back.  This  lock  requires  a  much  stronger 
jerk  than  the  common  spring  flint-locks.  The  hammer 
has  to  beat  down  the  head  of  the  tube,  and  if  the  pull  is 
not  strong  and  continued  the  tube  is  not  exploded.     It 
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has  been  found  in  exercise  that,  in  nine  times  out  of 
ten,  tubes  supposed,  from  not  having  exploded,  to  be  de- 
fective, will  act,  on  repeating  the  trial,  with  a  stronger 
jerk,  which  shows  the  failure  to  have  arisen  from  the 
captain  of  the  gun  not  having  pulled  with  sufficient 
force.  It  appears,  therefore,  that  a  lock  constructed 
upon  this  prmciple,  with  respect  to  the  slot,  in  which 
the  hammer  may  be  made  to  act  by  means  of  a  spring 
instead  of  a  pull,  would  be  very  advantageous,  the 
strength  of  a  spring  ftdly  sufficient  to  produce  the  de- 
sired effect  being  constant.  The  author  is  aware  of  the 
objection  that  may  be  made  to  this  suggestion,  that 
springs  are  Uable  to  break,  and  of  the  serious  conse- 
qnences  of  such  a  failure  in  close  critical  action,  nor  is 
he  prepared  to  show  in  what  mode  precisely  the  substi- 
tution of  a  spring  for  a  jerk  or  pull  given  by  hand  may 
he  cfTected ;  but  having  considered  it  fully,  he  throws 
out  this  observation,  believing  that  many  of  his  readers 
will  be  attracted  to  the  subject,  and  that  their  ingenuity 
will  enable  them  to  devise  a  lock  in  which  the  above 
method  of  giving  it  an  immediate  escape  from  the  vortex 
of  the  vent,  may  be  combined  with  the  action  of  a  spring. 
The  construction  ought  to  be  such  that,  if  the  spring 
should  fail,  the  hammer  thus  detached  from  the  spring 
may  become  subject  to  the  direct  action  of  the  trigger- 
line. 

On  the  rapidity  of  the  action  of  the  tubes  the  prompti- 
tude of  the  delivery  of  the  shot  greatly  depends.  Hence 
the  smallest  reduction  of  the  time  elapsed  between  the 
striking  of  the  lock  and  the  actual  exit  of  the  shot,  is  of 
vast  moment  in  naval  gunnery ;  and  every  means  which 
may  contribute  in  the  slightest  degree  to  an  approxi- 
mation towanis  the  contemporaneous  action  of  the  lock 
aud  the  tube,  cannot  be  too  much  attended  to. 

37.').  In  the  French  locks  (fig.  36),  the  hammer  A 
fiills  over  the  lock,  but  there  is  no  mechanical  arrange 
ment  for  removing  or  drawing  it  aside ;  and  the  fluid 
which  escapes  by  the  vent  throws  the  hammer  back 
with  violence  upon  the  support  or  crutch  «,  which  has  a 
leathern  cushion  to  break  the  blow.     The  whole  is  of 
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Fig.  36. 


French  Gun-lock. 


ffun-metal,  with  the  exception  of  the  centre-pin,  the  ring- 
bolt d,  through 
which  the  lan- 
yard passes,  and 
Lsu5ing-b.ra. 
The  last  is  in- 
tended to  cover 
the  head  of  the 
tube  from  rain  or 
the  spray  of  the 
sea,  until  just  be- 
fore the  hammer 
can  strike  it :  the 
cover  is  drawn  away  by  the  action  of  the  dog  h  on  the 
rack  c.     The  total  weight  of  the  lock  is  7i  lbs. 

376,  In  the  first  percussion-lock  which  was  used  in 
the  United  States'  service,  the  cock  struck  directly  over 
the  vent,  and  being  instantly  thrown  upwards,  it  was 
retained  in  a  position  clear  of  the  blast  from  the  vent. 
It  struck  on  a  percussion-patch,  and  there  was  nothing 
between  the  cartridge  and  the  fulminating  powder.  It 
is  siaid  that  powder  had  been  ignited  by  the  stroke  when 
enveloped  in  seven  folds  of  flannel,  and  even  through 
seven  cartridges  inclosing  the  charge,  in  a  32-pounder 
gun.  The  action  of  this  lock  was  instantaneous ;  and  if 
it  had  stood  the  work  well,  it  would  have  been  con- 
sidered, perhaps,  the  best  percussion  spring-lock  that 
has  been  produced ;  but  it  was  found  that  the  mode  of 
getting  the  cock  out  of  the  way,  by  causing  it  to  be 
thrown  violently  upwards,  did  not  stand  repeated  firings, 
and  was  otherwise  liable  to  considerable  oojections.  In 
a  subsequent  contrivance  the  cock,  instantly  on  striking, 
was  thrown  aside  by  the  expansion  of  a  spring  acting 
horizontally,  which  in  the  act  of  cocking  had  been  com- 
pressed. The  author  has  witnessed  numerous  exercises 
in  which  the  activity  and  efficiency  of  this  lock  were 
proved,  and  it  is  believed  to  be  still  in  use  in  the  navy 
of  the  United  States. 

377.  The  cannon  lock,  lately  used  in  the  naval  service 
of  Holland,  consists  of  a  hammer  acted  upon  by  the  pull 
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of  a  trigger-line.  From  the  translation  of  the  author's 
*  Naval  Gunnery/  by  Captain  Gobius  of  the  Dutch 
Navy  (now  Deputy-Minister  of  Marine),  which,  by  the 
addition  of  foot-notes  and  other  matter,  has  been  adapted 
to  the  purpose,  it  appears  that  the  cannon  lock  now 
used  in  that  navy  (see  fig.  1,  plate  III.,  Gobius's  trans- 
lation) is  exactly  of  the  same  pattern  as  the  French  lock. 
A  lock  of  a  different  construction  has  since  been  intro- 
duced for  trial  in  Holland.  It  is  placed  on  one  side,  and 
somewhat  above  the  vent  percussion-patch,  and  has  a 
brass  tube  directed  obliquely  to  the  vent,  so  that  the 
explosion  of  the  percussion  tube  is  thrown  obliquely  into 
the  vent,  from  which  it  is,  however,  so  far  distant  that 
the  rush  of  fire  from  the  vent  passes  clear  of  the  tube. 
These  locks  act  with  great  quickness  and  force  ;  and  the 
captain  of  the  frigate  in  which  the  effects  were  exhibited 
at  Portsmouth  in  1850,  said  they  very  rarely  missed. 

378.  The  Dutch  lock  resembles  very  nearly  that  which 
has  been  in  general  use  for  some  years  in  the  Austrian 
naval  service ;  but  the  action  of  the  hammer  is  produced, 
in  the  Austrian  lock,  by  a  spring.  The  lock  is  placed 
on  one  side  just  clear  of  the  vent,  but  in  a  plane  inclined 
from  the  vertical.  Thus  the  cock  acts  in  that  plane 
upon  a  tube  which  is  placed  in  a  hole  in  the  bottom  of 
the  pan  of  the  lock,  and  enters  with  equal  obliquity  into 
the  vent,  which  is  enlarged  a  little  to  the  right.  The 
lock  acts,  as  the  author  has  repeatedly  witnessed,  with 
activity  and  certainty. 

379.  In  the  Danish  navy  the  action  of  the  hammer  is 
produced  by  hand  (see  fig.  31,  pi.  XII.,  ^Danish  Naval 
(hmnery^  by  Captain  Michelson,  an  instructive  and  im- 
portant work)  ;  but  the  mode  in  which  the  trigger-line 
is  made  to  act  permits  the  action  to  be  quicker  than  in 
the  English  lock. 

380.  Some  very  interesting  experiments  were  made 
at  Bombay  in  1844  and  1845,  on  a  proposition  made 
by  Major  Jacob  of  the  Bombay  Artillery,  to  apply 
nipples  and  percussion-caps  to  land  and  sea  service  ord- 
nance in  the  same  manner  as  they  are  applied  to  other 
fire-arms. 
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Want  of  space,  which  compels  the  author  to  omit  or 
abridge  much  other  interesting  matter,  prevents  him 
from  giving  to  this  proposition  that  attention  which  it 
merits ;  but  the  delivery  of  the  shot  from  the  gun  fol- 
lowing almost  instantaneously  upon  the  striking  of  the 
lock,  is  a  matter  of  such  extreme  importance  in  the 
service  of  naval  gunnery,  and  the  reports  of  the  military 
and  naval  committees  on  the  trials  made  at  Bombay  of 
Major  Jacob's  proposition  certify  so  strongly  the  advan- 
tage of  the  nipple  and  the  percussion-cap  in  respect  to 
quickness  of  firmg,  that  the  author  deems  it  right  briefly 
to  notice  those  tnals. 

The  nipples  used  in  the  experiments  were  of  the  flat 
kind,  raised  about  i  of  an  inch  above  the  line  of  sight 
of  the  gun,  with  a  vent  only  large  enough  to  admit  a 
6-pounder  gun-bit  and  priming-wire,  and  were  made 
with  a  screw  end  about  h  an  inch  long  and  h  an  inch  in 
diameter,  to  screw  into  the  vent  of  the  gun.  Caps  con- 
taining various  quantities  of  fulminate  were  used,  viz. : 


1 .35  grains  of  fulmi 
1.8         , 
2.25       , 
2.7         , 

4 

5 


Date,  or    3         times 
4 
5 
6 

8.888 
11.111 


The  charge  of  an 
onUnaiy  Musket 
Cap. 


All  the  rounds  from  both  pieces  were  fired  without 
the  cartridge  being  pricked :  we  should  not,  however, 
recommend  the  pricking  being  discontinued,  for  even 
with  perfectly  eincient  caps,  we  think  pricking  desirable 
as  a  proof  of  the  cartridge  being  home ;  but  this  process 
was  dispensed  with  purposely  to  test  the  power  of  the 
caps  in  firing  the  charge  through  the  serge  bag. 

No  instance  of  a  cap  flying  occurred:  this  result 
was,  no  doubt,  attributable  to  the  superior  quality  of  the 
copper  used ;  and  the  fact  is  stated  in  order  to  remove 
any  apprehension  of  danger  from  the  large  charge  of 
fulminate  used  in  each  cap. 

The  Committee  expressed  a  decided  opinion  that  Major 
Jacob's  proposition  nad  been  verified  by  experiment, 
and  that  the  introduction  of  percussion  caps  to  heavy 
and  light  ordnance  (for  the  land-service  at  least)  wiU 
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rapereede  the  use  of  matches,  portfires,  tuhes,  priming 
powder,  &c.,  from  which  will  result  economy,  both  as 
to  expense  and  space,  while  there  will  be  gain  as  to 
rapidity  and  certainty  of  fire,  and,  at  the  same  time, 
much  of  the  danger  attending  the  ordinary  mode  of 
firing  guns  by  priming  powder  will  be  avoided. 

Rej-oet  of  the  Special  Naval  Committee  on  Percussion  Gun  Caps. 

**  Tothfi  SvqperuUmident  of  the  Indian  Naoy, 

•*  Sni, — ^We  baTO  the  honom"  to  report,  in  compliance  with  your 
orden,  dated  20th  February,  1845,  that  we  asBcmolod  in  committee 
^at  Tariuus  periods^  and  have  tried  the  experiments  referred  to  us 
liir  report  on  the  nipple  and  percussion  cap,  filled  with  3,  4,  5,  and 
6  gnins  of  detonating  composition. 

**  2.  Our  Ist  experiment  was  tried  with  a  32-pounder  9.6  iron  gun 
of  56  cwt.,  charge  of  powder  10  lbs.,  fitted  on  a  traversing  carriage 
and  hlido,  on  board  the  Honourable  Company's  ship  *  Hastings,' 
with  a  steel  nipple  fitted  in  the  vent  and  an  American  hammer  lock. 
Three  hundred  rounds  were  then  fired,  one  half  with  powder  only, 
the  remainder  with  shot,  with  the  view  of  proving  whether  the 
nipple  would  be  injured  in  quick  firing  in  a  hard  contested  action ; 
the  firing  was  in  quick  time,  and  the  gun  became  so  heated  as  to 
r»'nder  it  requisite  to  cease  firing ;  the  nipple  and  vent  were  not  in 
the  least  degree  injured. 

**  3.  The  2nd  experiment  was  with  a  24-pounder  brtuas  gun- 
h«>witzer,  fitted  on  a  land-carriage,  with  the  steel  nipple  fitted  in 
the  vent  and  the  American  hammer  lock.  One  hundred  rounds, 
with  the  full  service  charge,  were  then  fired  with  round  shot  in 
quick  time,  and  we  found  we  could  fire  five  rounds  a  minute ;  the 
experiment  proved  that  though  the  gun  became  heated  so  as  to 
rt'nder  it  requisite  to  cease  fixing,  the  nipple,  on  being  taken  out 
and  examined,  was  found  uninjured. 

♦•  4.  The  3ri  experiment  was  with  the  32-pounder  9.6  iron  gun 
of  54cwt.,  with  charges  of  i,  i,  and  |  the  shot's  weigpht,  and  with 
percoiHiion  caps,  filled  with  3,  4,  5,  and  6  grains  of  detonating 
n*in|i«iMition,  for  the  purpose  of  pro^^ng  under  various  circumstances 
their  value  in  'the  naval  service,  when  we  found  that  copper  caps, 
with  5  grains  of  fulminating  composition,  fired  the  charge  in  each 
case  when  the  vent  was  even  wet  from  having  water  poured  like 
the  spray  of  the  sea  over  it. 

*•  5.  The  4th  experiment  has  been  with  percussion  caps  that 
liavo  boon  kept  on  lx)ard  the  'Hastings*  during  the  wet  season, 
vader  the  influence  of  damp  air,  for  the  purpose  of  discovering 
whether  the  sea  air  will,  under  ordinary  circumstances,  injure, 
from  damp,  the  composition,  and  render  the  caps  unserviceable. 

••  6.  We  therefore  lK?g,  after  a  careful  series  of  experiments,  to 
report  that  we  deem  the  invention  by  Major  Jaeo))  of  great  service, 
and  beg  leave  to  recommend  the  adoption  of  it  for  all  guns  on  the 
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npper  decks  of  Tessels  of  war,  for  all  gtms  fitted  for  boat  service, 
and  for  field  pieces  that  are  fitted  for  the  Indian  navy." 

381.  The  experiments  made  at  Bombay  on  Major 
Jacob's  propositions  are  extremely  interesting,  and  are 
worthy  of  prosecution  in  this  country.  No  doubt  many 
objections  and  difficulties  stand  in  the  way,  such  as  in* 
terfering  with  the  sight,  reducing  the  diameter  of  the 
vent,  and  counter-sinking  the  nipple  into  the  gun*  No 
32-pounder  gun  fired  in  the  ordinary  way  is  found  ser- 
viceable after  250  rounds  have  been  fired  from  it; 
whereas  it  appears,  by  the  reports  of  experiments  with 
steel  nipples  and  percussion-caps,  that,  after  300  roundfl 
were  fired  from  an  iron  32-pounder  gim  of  56  cwt.,  with 
10  lbs.  charges,  the  vent  of  the  gun  remained  uninjured, 
though  the  nipple  was  counter-sunk  only  A  of  an  inch, 
and  consequently  occupied  a  very  small  portion  of  the 
channel  of  the  vent. 

SECTION  IV. — ON  THE  PRACTICE  OF  FIRING  AT  SEA. 

382.  In  the  practice  of  naval  gunnery  it  is  most  par- 
ticularly important  that  the  actual  delivery  of  the  charge 
from  the  cylinder  of  the  piece  should  follow  as  instanta- 
neously as  possible  the  action  of  the  lock ;  for  whilst  the 
object  aimed  at  is  continually  changing  its  relative  posi- 
tion, the  direction  of  the  gun  is  varying  so  rapidly  that 
if  the  medium  which  is  to  convey  ignition  to  tne  charge 
act  not  very  smartly,  the  elevation  of  the  shot's  de- 
parture may  be  two  or  three  degrees  above  or  below 
that  at  which  the  gun  was  pointed  when  the  trigger 
was  pulled.  The  nature,  quality,  and  care  of  tubes  and 
priming,  therefore,  are  considerations  which  roay  justly 
be  reckoned  as  most  particularly  affecting  the  efficiency 
of  practice ;  and  the  most  minute  differences  that  can  be 
detected,  by  the  nicest  means,  in  the  progress  of  ex- 
plosion, should  be  allowed  decisive  weight  in  judging 
and  selecting  the  medium  to  be  used.  For  suppose  a 
vessel,  in  action,  be  rolling  eight  degrees,  performing 
each  roll  in  about  four  seconds  of  time  :  when  the  nature 
or  condition  of  the  tube  and  priming  is  defective  or  bad. 
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it  will  very  frequently  happen  that  an  interval  of  one 
second  of  time,  and  sometimes  considerably  more,  will 
take  place  between  the  pulling  of  the  trigger-line  and 
the  discharge  of  the  piece ;  and  in  that  time  the  eleva- 
tion of  the  gun  would  alter  two  degrees !  With  any 
uncertain  or  sluggish  action  of  this  nature,  therefore,  it 
is  useless  to  expect  much  accuracy  of  effect,  even  with 
the  best  trained  men,  and  with  all  other  means  perfect. 
(Arts.  372,  373.) 

383.  In  every  case,  when  there  is  much  motion  (and 
there  will  be  a  great  deal  more  in  steam-propelled,  than 
in  saihng  ships),  the  shot  will  not  be  delivered  from  the 
cylinder  till  its  direction  is  altered,  more  or  less,  from 
that  in  which  the  piece  was  pointed  when  the  trigger 
was  pulled.  It  is  therefore  not  only  vastly  important  to 
use  those  means  that  are  best  calculated  to  produce  the 
most  instantaneous  discharge  possible^  but  also  to  con- 
sider which  direction,  and  what  particular  part  of  a 
vessel's  motions,  are  most  favourable  for  firing  the  ord- 
nance with  the  greatest  prospect  of  effect — ^whether  to 
fire  on  the  weather  or  lee-roll, — and  at  what  particular 
stage  or  crisis  of  the  motion.  These  are  very  important, 
but  very  difficult  questions,  on  which  the  author  would 
rather  invite  discussion  than  pronounce  any  positive  doc- 
trine. He  will,  however,  state  his  opinion,  noticing  at 
the  same  time  what  may  be  advanced  against  it. 

A  steam-propelled  vessel,  whether  with  paddles  or  a 
screw,  being  agitated  by  rolling  and  pitching  motions, 
and  often,  as  in  a  cross  sea,  by  both  combined,  accom- 
panied also  by  sudden  and  violent  jerks,  will,  much 
more  than  a  sailing-vessel,  try  the  skill  and  tact  of  the 
gunner ;  in  whom,  both  for  shot  and  shell  firing,  is  re- 
quired the  greatest  promptitude  of  perception,  while  the 
utmost  intensity  in  the  action  of  the  lock,  and  vivacity 
in  the  action  of  the  tube,  are  no  less  necessary.  A  swift 
steamer  may  run  across  a  line  of  fire,  and,  in  passing, 
use  her  broadside  guns  with  effect,  herself  unharmed. 
Groing  at  the  rate  of  11  or  12  knots  an  hour,  a  steamer 
from  150  to  200  feet  long  wiU  nm  her  own  length  in 
from  9  i^  to  12  seconds.     The  time  of  flight  of  an  8-inch. 
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shell  or  shot,  fired  at  a  range  of  2725  yards,  being  12 
seconds,  a  shot  correctly  aimed  at  the  steamer  s  how 
would,  by  the  time  it  reaches  the  point  aimed  at,  strike 
astern  of  her.  A  steamer  acting  end-on  is  a  more  steady- 
mark  to  fire  at,  but  a  much  smaller  target  to  hit,  and 
therefore  the  gunnery  should  be  still  more  accurate. 
This  important  subject  will  be  resomed  hereafter  in  the 
work  on  Steam  Warfare. 

384.  In  close  action,  in  smooth  water,  it  is  not  per- 
haps material  whether  the  ordnance  be  fired  with  or 
against  the  roll,  provided  the  captains  of  guns  judge 
correctly  how  mucn  their  pieces  should  be  pointed  above 
or  below  the  part  intended  to  be  hit ;  but  when  there  is 
much  swell,  it  is  by  no  means  indifferent  which  of  these 
motions  should  be  preferred,  nor  what  modifications 
should  be  admitted  for  particular  cases,  in  any  general 
maxim  that  may  be  established  on  this  subject ;  and  this 
we  shall  now  endeavour  to  show.  The  rule  generally 
laid  down  for  observance  in  action  is  to  fire  when  the 
vessel  is  nearest  on  an  even  keel — ^that  is,  upright ;  and 
always  to  prefer  a  falling  side. 

385.  To  deal  with  considerations  respecting  the  roll- 
ing motions  only,  we  shall  suppose  the  vessel  to  have 
the  wind  on  the  beam ;  for  if  hauled  upon  a  wind,  the 
motion  would  be  compounded  of  roUing  and  pitching, 
by  the  vessel  laying  across  the  swell.  Now  a  vessel 
under  sail,  with  the  wind  as  described,  is  nearest  upright 
at  or  near  the  end  of  the  roll  to  windward.  Were  it  not 
for  the  action  of  the  wind  on  the  sails,  she  would  be  up- 
right when  she  comes  to  the  top  of  a  wave  ;  but  this  is 
not  the  case  in  a  smart  breeze,  because  it  requires  some 
degree  of  counteracting  power  from  the  swell,  as  the 
vessel  sinks  upon  a  wave,  to  compensate  for  the  heel 
occasioned  by  the  wind.  In  a  heavy  swell,  however,  a 
vessel  will  roll  to  windward  considerably  beyond  the 
upright  position ;  but,  in  stating  a  case  proper  for  action, 
we  should  not  suppose  the  sea  to  be  so  rough  as  to  make 
the  vessel  incline  much  to  windward.  Now  a  vessel 
brought  to  that  momentary  pause  which  takes  place  on 
the   termination   of  the   weather-roll,  just  before   she 
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begins  to  feel  the  rising  influence  of  the  next  coming 
wave,  must  be  in  the  hollow  of  trough  of  a  sea ;  and  in 
siich  a  position  will  have  a  less  commanding  view,  and 
piw  of  her  enemy,  than  if  he  were  seen  from  the  top  of 
a  wave.  This  preliminary  observation  may,  perhaps,  be 
CDDsidered  sufficient  to  show  that  the  maxim  of  firing 
when  the  vessel  is  on  an  even  keel  shoidd  not  be  too 
p*nerally  or  absolutely  enforced :  and  having  submitted 
this,  we  may  proceed  to  consider  the  important  question 
that  results  naturally  from  it — ^whether  it  is  most  ad- 
vantageous to  fire  with  a  rising  or  with  a  falling  side. 

38(5.  A  vessel  engaging  to  leeward — that  is,  fighting 
her  weather  side,  must  be  in  the  trough  of  a  sea  when 
the  side  engaged  begins  to  rise ;  and  whilst  it  is  rising 
Jie  must  be  performing  a  lee-roll.  The  disadvantage 
"f  firing  from  the  hollow  between  two  waves  having 
abeady  been  shown  in  the  preceding  article,  the  inex- 
j»ediency  of  firing  at  the  beginning  of  the  rising  motion 
to  abo  proved,  for  the  one  ensues  immediately  from  the 
••ther ;  and  a  very  material  objection  to  the  practice  of 
firing  during  any  part  of  the  rising  motion  comes  from 
ihw— that  the  lee-slope  of  a  wave  being  always  more 
^i'rupt  or  steep  than  tne  weather  side,  the  change  which 
taktti  place  in  a  vesseFs  position  in  making  a  lee-roll, 
a«telerated  and  increased  by  the  action  of  the  wind,  is 
much  more  rapid  than  in  rolling  to  windward;  and 
•"  fii^quently  the  direction,  or  elevation,  of  the  ordnance, 
*  iil  in  this  case  be  much  more  quickly  and  considerably 
Murbed  in  firing  with  the  rising  than  the  falling  motion. 
It  appears,  therefore,'  that  in  fighting  the  weathcr- 
*:1'\  we  should  prefer  to  fire  at  the  pause  immediately 
^•f^re  the  commencement  of  the  declining  motion*  or 
**^ther-roll  (unless  the  vessel  heel  so  considerably  as  to 
r.oar  danger  from  the  increased  action  of  the  recoil), 
•:*:au8e  the  ship  being  then  on  the  top  of  a  wave,  will 
'Uimand  a  lietter  view  of  the  enemy,  and  the  declining 
*.  'tion  will  bo  operating  to  le&sen  the  slope  in  the  direo- 
•^n  of  the  ream. 

3^7.  In  fighting  to  windward,  some  of  these  ar^- 
^^ta  are  reversed.     The  declining  motion  of  the  side 
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engaged  is  then  a  lee-lurch,  and  at  the  commenoement 
of  that  motion  the  vessel  must  be  in  the  trough  of  the 
sea.  We  should  therefore  so  far  modify  the  maidm 
already  suggested  as  to  fire  at  the  end  of  the  falling' 
motion  of  the  fighting  or  lee-fiide,  when  the  vessel  comes 
to  the  top  of  a  wave,  so  that  the  actual  discharge  may 
not  take  place  after  the  pause  which  attends  the  change 
of  motion. 

388.  But  modifications,  governed  by  various  circum- 
stances, should  be  made  in  all  such  maxims. — If,  in  the 
first  case  (fighting  the  weathernside),  a  ship  be  heeling 
under  the  influence  of  a  strong  breeze,  her  guns,  fired 
at  the  commencement  of  the  declining  motion,  or  at  the 
pause  which  precedes  it,  will  rush  in  with  such  violence, 
irom  the  inclination  of  the  deck  being  in  the  direction 
of  the  recoil,  that  the  breechings  and  ring-bolts  will  fre- 
quently be  incapable  of  resisting  so  severe  a  shock,  par- 
ticularly when  the  guns  are  loaded  with  two  shot ;  and 
in  such  cases,  consequently,  the  ordnance  should  not  be 
fired  till  the  decUninff  motion  be  partly  performed :  thus 
observing  in  principle,  the  maxim  to  prefer  firing  with 
a  faUing  side.  The  rule  is  so  far  modified  in  practice, 
that  in  fighting  the  weather  guns  they  should  be  laid  so 
that  they  shomd  bear  upon  the  opponent  when  the  ship 
comes  up  to  within  1°  of  the  extreme  of  the  weather- 
roll  ;  and,  in  fighting  the  lee  guns,  to  lay  them  so  that 
they  shall  bear  when  the  ship  has  maae  a  portion  of 
about  1°  of  the  lee-roll  from  its  commencement.  In 
both  cases  this  insures  that  the  roll  of  the  ship  is  suffi- 
cient to  bring  the  guns  to  bear  at  a  time  when  the 
rapidity  of  the  rolling  motion  has  been  reduced  by  the 
action  of  the  wind ;  and  also  that  the  guns  are  laid  more 
nearly  parallel  to  the  plane  of  the  deck — an  important 
point  which  has  not  been  sufficiently  considered.  When 
guns  are  much  depressed,  relatively  with  the  plane  of 
the  deck,  it  requires  very  great  experience  and  tact  on 
the  part  of  the  captain  of  the  gim  to  fire  it  accurately  at 
the  proper  moment ;  for  unless  he  be  a  very  tall  man 
he  cannot  look  over  the  gun,  at  the  full  extent  of  the 
trigger-line,  when  the  breech  is  much  elevated ;  and  if 
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the  giin  is  fired  at  this  great  depression,  with  respect  to 
the  plane  of  the  deck,  he  is  endangered  by  the  rapid 
and  heavy  recoil,  and  great  strains  are  moreover  occa- 
sioned to  the  breechings  and  bolts. 

Again,  when  the  lee-guns  have  much  elevation,  with 
respect  to  the  plane  of  the  deck,  a  somewhat  similar  in- 
convenience is  experienced,  though  in  reverse  order,  by 
the  captain  of  the  gun  having  to  bring  his  eye  down 
almost  to  the  level  of  the  deck  to  look  over  tne  gim ; 
and  when  it  is  fixed  in  that  position,  the  recoil  being  up 
the  very  great  inclination  of  the  deck,  may  not  be  suffi- 
cient of  itself  to  bring  the  gun  sufficiently  inboard  for 
loading. 

For  these  reasons  the  modification  suggested  at  p.  239, 
in  the  second  edition  of  this  work,  in  fighting  the  lee- 
guns,  is  made  general,  namely,  to  fire  at  the  end  instead 
of  the  commencement  of  the  declining  motion,  although 
the  vessel  must  then  be  nearly  in  the  trough  or  hollow 
between  two  waves ;  for  it  very  seldom  happens  to  a 
ship,  and  particularly  a  large  ship  carrying  her  metal 
high,  to  be  in  action  in  so  heavy  a  sea  as  not  to  have  a 
fair  view  of  her  opponent  under  such  circumstances. 

389.  It  may  not  be  improper  here  to  remark  that  the 
breechings  of  naval  ordnance,  in  frigates  particularly, 
are  in  general  considered  too  weak  ;*  and  as  those  on 
the  gun-deck  are  soon  damaged  by  being  continually 
wet,  it  is  very  essential  always  to  have  spare  breechings 
ready  fitted,  and  to  exercise  the  people  frequently  to 
shift  them  quickly.  Carronades  should  always  be  fitted 
for  action  with  second  breechings.  (See  Art.  121.)  In 
the  "  Shannon  "  the  preventer-breechings  were  reaved 
through  holes  in  the  timbers,  and  toggled  on  the  out- 
side ;  and  to  relieve  the  ring-bolts  and  breechings, 
chocks  of  timber  were  placed  imdemeath  the  hinder 
part  of  the  slides,  when  fighting  the  weather-side,  so  as 
to  lift  them  nearly  to  a  horizontal  plane  when  the  vessel 


*  This  having  been  recently  represented,  it  is  now  established  that  all  8-inch 
giins  and  carronades  shall  have  9-infth  rope  for  breechings,  and  all  32-pounder 
guns  and  carronades  8-inch  breechings.  The  breeching-loops  have  all  been 
enlarged  acooidingly. 
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was  heeling  7°  or  8°.     Carronades  thus  fitted,  run  in 
with  less  violence,  and  are  more  easily  run  out ;  and 
with  this  species  .of  ordnance,  such  precautions  should 
invariably  be  adopted.     If  a  gun  break  loose,  it  may  be 
rendered  serviceable  again  in  a  few  minutes ;  but  should 
a  carronade  break  its  breeching,  or  draw  a  ring-bolt,  it 
is  very  apt  to  turn  over,  or  split  its  slide  to  pieces.    In 
firing  carronades  with  two  shot,  these  precautions  are 
absolutely  indispensable;  for  although  this  species  of 
ordnance  is  not  calculated  to  discharge  two  projectiles, 
in  common,  and  double  shotting  is  forbidden,  yet  on  very 
special  occasions,  when  within  a  few  yards  of  an  enemy, 
double  charges  may  be  used  with  great  effect,  either 
composed  of  round  and  grape  or  case  shot,  or  of  two 
round  shot,  according  to  the  circumstances  of  the  action. 
Thus,  in  fighting  to  leeward  of  an  enemy,  the  inclination 
of  his  ship  will  expose  its  deck  so  much  to  the  effects  of 
grape  or  case  shot,  that  the  double  charge  should  con- 
sist of  one  or  the  other.     In  fighting  to  windward,  on 
the  contrary,  the  weathernside  of  an  enemy  heeling  off, 
will  be  so  much  exposed  below  the  ordinary  water-line 
as  to  invite  the  use  of  two  round  shot,  whilst  the  de- 
clination of  her  deck  covers  or  defilades  her  people  from 
grape  or  case.     Thus  modifications  in  any  maxims,  as 
to  the  most  favourable  moment  for  firing,  should  also 
be  governed  by  the  motion  and  position  of  the  enemy's 
vessel. 

390.  It  appears  to  follow,  from  what  has  been 
advanced,  that  balls  intended  to  take  effect  upon  the 
hull  of  an  enemy,  should  rather  be  discharged  with  a 
falling  than  with  a  rising  side ;  but  that  such  pieces  as 
may  be  appointed  specially  to  act  against  the  masts  and 
rigging,  should,  on  the  contrary,  be  fired  with  the  rising 
motion,  the  aim  being  taken  low. 

391.  In  close  critical  action,  the  great  object  should 
undoubtedly  be  to  hit  the  enemy's  hull.  For  this  pur- 
pose,  it  is  better  that  the  pointing  of  the  guns  should 
rather  be  calculated  to  take  effect  low,  on  the  body,  than 
to  aim  high,  and  missing  the  body,  to  hit  the  rigging. 
This  is  particularly  desirable  in  actions  between  car- 
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ronade-armed  vessels,  or  ships  armed  with  shell-guns, 
because  the  magnitudes  of  their  shot  are  so  great  in 

Croportion  to  the  scantling  of  the  ships,  that  few  body 
lows  are  required  to  drive  the  crews  of  the  vessels 
Ktruck  to  their  pumps.  One  or  two  large  shot,  more- 
over, taking  effect  oelow  the  water-line,  and  perhaps 
perforating  ooth  sides  of  a  small  vessel,  will,  in  general, 
either  force  her  to  surrender  or  send  her  to  the  bottom, 
though  she  may  not  have  sustained  any  other  material 
damage  or  any  loss  of  men.  Such  an  injiuy  is  much 
more  likely  to  be  occasioned  by  firing  with  a  falling 
than  with  a  rising  side.  On  the  other  hand,  a  baU 
taking  effect  high,  can  only  injure  the  rigging  or  a 
inaat,  and,  if  the  latter,  not  with  much  effect ;  for  a 
mast,  wounded  aloft,  will  be  more  likely  to  stand,  than 
if  the  like  wound  were  inflicted  by  a  shot  which  had 

t»re>nously  perforated  the  ship's  side  at  the  upper  deck, 
t  is  a  great  waste  of  means,  therefore,  to  apply  round- 
shot  of  large  calibre,  or  shells,  to  the  remote  chances  of 
detrtroying  rigging,  which,  branching  out  from  one 
trunk  or  stem,  may  be  more  effectually  felled  by  a  blow 
(otherwise  destructive  at  the  same  time.  The  intention 
of  horizontal  firing  should,  indeed,  never  be  lost  sight 
of.  When  vessels  are  once  fairly  engaged  in  close 
action,  which  can  only  terminate  in  defeat  or  victory, 
the  main  object  should  be  to  sweep  the  opponent's  deck 
afl  effectually  as  possible.  Before  the  contending  ships 
are  in  such  proximity,  is  the  proper  time  to  try  what 
skill  and  precision  can  effect  upon  the  enemy's  masts 
and  rigging;  and  vessels  fitted  with  long  guns,  and 
manned  with  expert  gunners,  will  always  do  well  to 
make  [»revious  trials  of  their  arms  and  qualities ;  then, 
with  good,  circumspect  management,  close  action  will 
not  fail  to  begin  with  advantage  ;  and  the  author,  from 
his  knowledge  of  the  effects  of  cannon  shot,  considers 
himself  juHtined  in  concluding  that  a  vessel,  equipped  in 
a  proper  manner,  and  possessing  gunners  trainea  m  the 
way  ue  proposes,  cannot  fail  in  tearing  to  pieces,  in  ten 
minates,  any  opponent  who,  not  possessing  superior 
advantages  in  skill  or  force,  is  unable  to  prevent  it. 

2  E 
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392.  Some  of  the  actions  between  British  and  Ame- 
rican sloops  aflFord  some  very  instructive  illustrations  on 
this  important  question.  In  the  action  between  the 
"  Hornet"  and  the  "  Peacock,"  the  decisive  importance 
of  a  few  body  wounds  was  unhappily  too  strongly  dis- 
played. The  American  ship  was  a  good  deal  injured 
in  her  rigffing,  though  comparatively  little  damaged  in 
the  htiU  ;  but  the  British  sloop  was  forced  to  surrender 
entirely  in  consequence  of  having  been  hulled  so  low, 
that  the  shot-holes  coidd  not  be  got  at ;  and  she  sank  a 
few  minutes  after,  having  been  obliged  to  yield  to  this 
fatal  circiunstance  only ! 

The  "  Avon"  was  brought  to  the  painful  necessity  of 
striking  to  the  "  Wasp,"  from  being  reduced  to  a  sink- 
ing state  by  body  woimds ;  and  went  down  immedi- 
ately after  the  last  of  her  brave  crew  were  removed. 
In  this  affair  the  American^  first  crippled  the  "  Avon's" 
rigging,  with  dismantling  shot  from  long  guns,  and 
then  aimed  at  her  hull  with  fatal  success.  The  "  Wasp" 
does  not  appear  to  have  been  materially  injured;  for 
she  escaped  from  a  vessel  (the  "  Castilian"),  in  a  short 
chase  that  took  place,  before  she  was  recalled  by  the 
"  Avon's"  signal  of  distress. 

In  these  two  actions  it  is  clear  that  the  fire  of  the 
British  vessels  was  thrown  too  high,  and  that  the  ord- 
nance of  their  opponents  were  expressly  and  carefully 
aimed  at,  and  took  effect  chiefly  in,  the  hull.  The 
inferior  effect  of  our  fire  may  partly  have  arisen  from 
such  errors  in  carronade  practice  as  have  already  been 
noticed ;  but  it  may  be  suspected  to  have  arisen,  chiefly, 
from  not  having  chosen  the  most  advantageous  moment 
for  firing ;  and  this  we  shall  be  better  able  to  show, 
by  reviewing  the  action  between  the  "  Frolic"  and  the 
«  Wasp." 

393.  This  affair  will  be  found  to  support  very 
strongly  what  has  been  said  against  the  measure  of 
firing  with  the  rising  motion.  The  contending  vessels 
were  pretty  nearly  matched  in  armament;  but  the 
"  Frolic"  went  into  action  under  the  serious  disadvan- 
tage of  having  her  mainyard  sprung,  and  useless.     The 
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'*  Wasp'*  having  the  wind,  came  down  and  engaged  the 
"  Frolic*'  to  windward,  on  the  port  side,  and  conse- 
<iuently  fought  her  lee  side  against  the  weather  side  of 
the  British  sloop.  The  American  was  considerably 
injured  in  her  ngging  early  in  the  action,  and  also 
received  a  few  shot  in  the  hull ;  but  much  more  serious 
<iainage  and  severe  loss  were  sustained  by  the  "  Frolic." 
This  difference  of  effect  may  fairly  be  ascribed,  in  a 
jrreat  degree,  to  the  crippled  state  in  which  our  sloop 
commenced  the  action  ;  but  we  cannot  hesitate  to  allow, 
tliat  it  may  also  have  arisen  from  the  circumstance  of 
*•  her  motion  being  much  more  rapid  and  violent  than 
that  of  the  *  Wasp,'  "  as  has  been  remarked  by  a  very 
int4'lh'<rent  writer.*  But  the  "rapid  motion"  which  so 
much  disturbed  the  direction  of  her  fire,  appears  to 
liave  been  occasioned  by  the  quick  dips  oif  lee-lurches ; 
for  she  fired  with 'a  rising  side,  and,  as  there  was  a 
heav\'  swell,  this  motion  must  have  very  rapidly  dis- 
turbed the  pointing  of  her  ordnance,  whatever  was  her 
trim.  That  the  Americans  did  not  fire  with  the  rising 
motion,  we  know  from  the  parties  themselves ;  that 
they  coidd  not  fire  in  the  hollow  of  the  sea,  in  such  a 
rfwelK*  is  e>ndent ;  and  that  they  did  not  fire  in  the  lee- 
hinrh  is  clear  from  the  admitted  fact,  that  the  ship 
rr>Ih*d  her  carronade  muzzles  to  the  water's  edge :  we 
may  therefore  infer,  witli  certainty,  that  she  fired,  in 
jrein.-ral,  from  the  top  of  the  sea  towards  the  termination 
of  the  falling  motion.  That  the  British  sloop  fired  with 
the  riKing  motion  is  alsr)  certain — it  is  so  stated  in 
acooiintH  which,  however  exaggerated  in'  regard  to 
^t^^•ngth  and  comparative  loss,  are  unhappily  true  in 
the  main  feature ;  and  the  explanation  of  this  afiair, 
from  authority,  so  far  as  it  relates  to  rapidity  of  motion, 
Ktiit4.'ri  a  cause  of  error  which  every  seaman  knows  must 
U*  ^*ater  in  a  lee-lurch  than  in  a  weather-roll. 

If  there  Ije  any  truth  or  accuracy  in  these  remarks, 
this  case  illustrates,  verj'  forcibly,  what  has  been  offered 
Ujiou    the    important    question — whether    it    is    most 


Jtmcii^s  *  Naval  OccurrencfS,'  p.  146. 
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advantageous  to  fire  with  a  rising,  or  with  a  falling 
side ;  and,  together  with  the  losses  of  the  "  Avon"  and 
"  Peacock,"  show,  that  this  reasoning  applies  particu- 
larly to  cases  of  fight  between  small  vessels. 

A  close  review  of  these  operations  shows  clearly,  that 
the  Americans  prefer  to  fire  with  the  falling  motion ; 
and  from  what  nas  been  said  above  (Arts.  389,  390) 
we  may  fairly  conclude  that  this  circumstance  had  con- 
siderable influence  in  producing  the  results  which  we 
have  been  considering. 

394.  When  it  is  expedient  to  aim  partially  at  the 
rigging,  one  or  more  guns,  conveniently  placed,  and 
fitted  expressly  for  such  purposes,  should  be  named  for 
this  service  specially,  and  loaded  accordingly.  The 
main-deck  guns  cannot  be  elevated  sufficiently  to  efiFect 
this,  when  the  enemy's  ship  is  close  ;  and,  since  case  or 
grape-shot  from  carronades  scatter  so  much  as  to  be 
very  inefficient,  ships  should  always  be  provided  with 
at  least  one  piece  of  ordnance  on  each  side  of  the  quar- 
ter-deck and  forecastle,  fitted  for  this  important  pur- 
pose. Brass  field-howitzers,  moimted  on  carriages  niade 
to  allow  of  great  elevation,  are  now  provided ;  and  they 
are  also  fitted  for  boat-service,  as  well  as  to  be  used  for 
field-service.  Dismantling  guns  should  be  capable  of 
being  elevated  to  30°  at  least ;  so  that  the  enemy's 
main-top  may  be  under  the  conamand  of  a  powerful 
fire  of  case-shot  at  close  quarters.*  Guns  thus  mounted 
may  be  fired,  en  barbette,  over  the  barricades  or  gang- 
ways, and  easily  brought  to  bear  upon  an  enemy  along- 
side, or  laying  across  either  stern  or  bow.  In  the 
position  of  the  "  Cleopatra,"  when  she  suffered  so  much 
from  the  "  Milan,"  and  of  the  "  Phoebe"  when  she"  was 
so  annoyed  by  the  "  Didon,"  before  Captain  Baker  gal- 
lantly captured,  this  last,  the  quarter-deck  9-pounder8  of 


*  "  n  y  a  auflsi  le  tir  k  dSmater ;  mais  ce  tir,  fort  incertain,  qui  fait  perdre 
presque  tous  les  boulets  et  qui  est  uue  des  plus  graves  erreurs  de  nos  deniiirefl 
guerres,  est  aujourd'hui  presque  completement  abandonn^.  U  ne  doit  £tre 
employ^  que  sur  Tordre  expres  du  commandant  du  vaisseau.  Ce  tir  oonsiste 
a  viser  de  mani^re  a  frapper  au  tr^ingage,  principalement  oelui  du  m&t  de 
misalne.'* — Instruction  9ur  U  Canonnage  a  JBard, — PaiAxnt. 
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tlio8e  ships  might  have  borne  Mvith  ease  upon  the 
enemy's  tops,  when  no  other  guns  but  the  stem-chasers 
could  be  used. 

As,  in  such  positions  as  these,  all  broadside  guns 
become  useless,  ships*  crews  should  be  exercised  to  form 
themselves,  rapidly,  upon  the  deck,  boats,  and  booms, 
when  called  for  sraali-arm  duties.  If,  quickly  ranging 
themselves  thus,  they  be  instantly  supplied  with  arms, 
the  enemy  may  soon  be  driven  from  their  tops ;  and 
siilxluing  the  nre  from  thence  is  a  favourable  prelimi- 
nary to  the  assault  by  boarding. 

395.  The  best  method  of  opposing  the  enemy's  top- 
men  is  to  have  a  few  expert  marksmen  similarly  posted ; 
and  for  this  service  the  quickly  loaded  rifle-muskets, 
with  cyhndro-conical  shot  (Appendix  A),  will  be  highly 
advantageous ;  but,  at  close  quarters,  ordinary  case  shot, 
or  large  charges  of  musket  balls,  may  be  used  with 
prtat  eflfect  from  the  elevating  guns ;  and  for  this 
purpose  some  rounds  of  this  nature  of  charge  should 
always  lie  kept  ready  for  any  piece  that  may  have  the 
lie««t  opportunity  of  using  them  with  efiect. 

39G.  Dismantling  rigging,  and  carrying  away  spars, 
are  more  likely  to  be  effected  when  it  blows  fresh  than 
in  light  airs.  Carrying  away  a  stay,  or  a  few  shrouds, 
c»r  wounding  a  mast  or  spar,  in  a  strong  breeze,  may 
ciccaKion  a  serious  crash,  which  in  a  light  wind  would 
not  enrae.  With  respect  to  sails,  in  moderate  breezes 
the  perforations  of  shot  leave  only  small  holes ;  but  in 
Ktnmg  winds  a  sail  frequently  splits  upwards,  as  far  as 
tlie  reef-bands  at  least,  as  soon  as  it  is  perforated. 

397.  Whether  pursuing  or  pursued,  the  only  chance 
of  stopping  an  enemv  is  by  bringing  down  some  of  his 
rijTKing  ;  it  is  therefore  most  important  to  consider  the 
U'^t  mode  of  effecting  this.  The  random  aim  of  a 
whole  broadside  l)attery  will  be  much  less  likely  to 
accomplish  it  than  the  cool  and  careful  use  of  one  well- 
w-r%'e<l  gun.  Ilauling-up,  or  bearing  away,  to  rake  a 
livings  or  a  pursuing  enemy,  always  produces  a  very 
rnndom  volley  ;  for  as  the  change  of  course  must  occa- 
«on  much  loss  of  distance,  it  is  necessary  to  perform  it 
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SO  quickly  that  the  effect  is  seldom  good,  the  distance, 
or  range,  altering  very  much  before  the  vessel  comes  to 
a  position  proper  for  opening  her  broadside  fire.  This 
alteration  of  position  brings  with  it  a  great  and  un- 
known alteration  in  the  ship's  inclination ;  consequently 
a  considerable  change  in  the  elevation  at  which  the 
ordnance  may  have  been  laid,  and  which  there  is  not 
time  to  correct.  It  is  almost  incredible,  indeed,  how 
little  effect  is  produced  by  this  sort  of  raking  fire ;  and 
the  observation  requires  therefore  to  be  supported  by 
facts.  In  a  certain  action,  a  74-gun  ship  bore  up  across 
the  stem  of  an  84,  to  rake  her,  at  a  cable's  length  dis- 
tance, in  moderate  weather  and  smooth  water.  The  74 
had  been  upon  a  wind,  and  not  having,  perhaps,  allowed 
for  the  alteration  of  elevation  that  would  take  place  after 
bearing  up,  not  one  shot  took  effect !  A  proof  of  what 
may  be  effected  against  the  personnel  of  a  ship  by  yawng, 
and  giving  a  close  raking  fire  of  well-directed  grape,  was 
gallantly  shown  by  the  "  Inconstant,"  commanded  by 
the  late  Admiral  (then  Captain)  Freemantle,  who, 
keeping  in  the  wake  of  a  line-of-battle  ship,  gave  a 
rakmg  fire  of  grape  with  tremendous  effect  upon  her 
people,  who  were  very  much  exposed  in  striving  to 
clear  the  wreck  of  her  topmasts,  which  had  been  carried 
away  by  an  overpress  of  sail. 

398.  The  attack  of  the  American  squadron  under 
Commodore  Rogers,  on  the  "  Belvidera,"  Captain  Byron, 
furnishes  a  strong  proof  of  the  inefficacy  of  volleys  of 
raking  fire  with  round  shot.  Captain  Byron,  seeing 
the  squadron  bearing  down  upon  him  in  a  suspicious 
manner,  and  having  reason  to  expect  that  war  had  been 
declared,  very  prudently  kept  away  also  :  he  gi^adually 
made  sail,  and  a  chase  ensued,  durmg  which  the  "  Pre- 
sident," outsailing  her  consorts,  came  up  with  the  Bri- 
tish frigate. 

The  "President"  commenced  the  attack  by  firing  a 
heavy  bow-gxm,  by  which  nine  men  in  the  "  Belvidera  '* 
were  killed  or  wounded ;  and  by  continuing  to  fire  from 
single  guns,  deliberately  aimed,  without  altering  the 
ship's  course,  she  did  much  fiirthor  damage  to  the  chase. 
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But  when,  paining  fiirtt*:-r  C'l:  z\rr  I^-7f*>L  £'Cn'*^-  "  :h: 
*^  President "    vawe^l   aiid    ci"^*^   I'^-r    ••-'">bL-'a-    ^  -^-'^ 
(which  was  several  tiine:^  ivj^e:^:^  -  -Itr  Li  ^n^  *  T.*-:'!- 
ilera"  no  further  dama^  l-ett  i.  i  I'-.-m.r  *  •rat*^   c  "nr  -^ 
and  wounding*  a    few   ?-TC4r^!      •-•^'—    irin^c    in^-v-'-^i 
these  attacks  deliberaViv.  w::;^  zj^t  ♦r^rr.    i.:«:  :"jt  n-^ 
pintJ,  with  such  eff».-ct  t'  -ii  :ir:  •  ?r^i:.-^.^*     m  -'::c  'i«*- 
a  jarun  burst)  suffered  m-yrr  L:-;2kZ:  I^tT  rjr:^"".-:  -'-i''':i  ' 
and  the  st<ra<lv  an«l  dvtfrrr-Jr-r-i  rji.-.-i-:-.*  :,\  x    i  •:    ,  i :- 
tiin  B\Ton  conducted  t.»/:L  :.!•  :•-:>.'_•  :it  i.m  ?.  .♦  •-^•"t**. 
reflection  liim  imm^rtai  i^  -z,  ^zr^  \,Zj\    c  i_:*  •— ^nr  t  -^:. 
tiliare  of  credits     TL»>«e-  f>r.*  '^r^r  -    •• ..  nr  /•  nr  r  '*  :. 
more  mav  be  exe<:^iT*::»l  *t   x»  -    v-  .  ^-ri'^   i  ".-  "v-^  • 
angle  gims,  in  the  Lini-  --:  ^-..-"^rk  -»-:  r^: -.»--♦-  *  ji*'. 
hv  reiieatetl  rand*»m  vcll--v*     :    •»:.,  ,.-    •••  ;ii.i'- >-    %'*"'^ 
t^'ries!     Shells,  l^avii.cr  i:r^r-ri.->-*-  tvi   ♦;   ►--rri..    '^.-4^- 
shot,  may  be  used  with  zr^:^^.  ^  i'  c:.\i:rr  :  -r  .  •  -  ;>   -     -r 
purptises,  at  very  oc»r*-:  i^-r-   .r:  i-*ri^'/^^  ..-.  "-j.--  *  r  « '  ; 
vessel;  and  the  m* 'Hi;  •rr •:•:":  T-v«:.»:>r:  '"  •  »r   ''::'-•    „* 
of  a  shell  is  so  scarier  v.-  a  r.'c-r'v  r^-.^/^  ^ ----*-,    i^ 
merchant-ship,  pirate,  ^t  --iv^T- :  ui:  .-.  -r  ..  :\  •  -  ;  it. . 
in  hringirig-^</  such  a  cr.^k-r. 

In  the  chaj^eof  t:.e  -  Vr^'.l-:rS  4.v:  *  r:  u^'  »--  v  -  .  - 
ensued  between  her  an  1  ?:>r  -rl:.  i;-/    r.'  *•»:>-  t'  '*^ 
K-st  pun-practice  ev-r  frr-vr--:   '"  h-'  •-.  ^-^    »  '.  v;^ 
displayed.     This  oprrrir^r.  *.-•     *-  .- ..*  ;>--•   ,!  •*   •-- 
mark  as  to  the  eff*r<t  -f   L-r.v^.v.  r.:r  r./-  ,-.  '  r-  '  / 
The  "•  Endvniion'?**' «fi:i* 'wrrr:  '    :.-   .  *'       *  .-  -i  --^^ 

and  her  sjiars  and  r/j::r.z.'^  -v-  -    -      *•  ';  :  ►-  A    ■  * 
disniantlinp->hot.     Or,e  c:  :-— ^  *.  *    -.^iv 
of  fourteen  clotLs  of  t'r.e  -II:. :;  .v-  .:.  ♦  ^    i,/  '<c 
rtripj>ed  it  alnio-t  eLtireiy  rV  :/.  •  .^  ;.  ^j- :, 

u*»l*.  So  preat   a  pr.v.r!  r.    -:  *-.  --.-;'♦  #..,-:   .'* 
o|pene<i  by  the  lar^re  |*^n>  'A  '^  <^rr  ,-<.---:  'i-.r.  ' .     v  /  ;r*. 


\f'      -*•    (.\«  >-•*'•  T    ♦•►••'-•v    % 


*f..ft.    IK^  t*  _'T.t  .•  •«• -rr.  .     .'•■.••--     '*    -.  '    ^    «    *►     ■•      ' 
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in  width  and  more  in  height),  that  grape,  or  case-shot, 
seldom  fail  to  commit  great  execution  from  entermg 
these  large  ports,  as  w^  as  from  cutting  the  riggmg. 
Case-shot  for  32-pounders,  heing  composed  only  of  8  oz. 
balls,  have  not  power  to  do  much  mischief  against  the 
maiiriel  of  an  enemy,  and  should  therefore  only  be  iised, 
in  good  opportunities,  specially  against  the  personnel; 
blit  grape-shot  may  be  used  in  certain  proportions  from 
heavy  guns,  in  any  close  action,  because  they  are  capable 
of  committing  infinite  ravages  against  both.     Three- 
pound  iron  balls,  of  which  there  are  nine  in  32-pounder 
grape,  will  penetrate  the  enemy's  barricade  defences  on 
the  upper  aeck,  and  though  thev  cannot  penetrate  a 
mast,  or  by  any  direct  wound  brmg  it  down,  yet  they 
can  break  chain-plates,  cut  shrouds  or  stays,  however 
thick,  and  from  the  number  of  such  chances,  will  be 
very  likely,  in  a  strong  breeze,  to  dismast  the  enemy. 
But  it  appears,  from  a  close  analysis  of  the  reports  of 
the  damages  sustained  by  H.M.S.  "  Shannon  "  and  the 
United  States'  frigate  "  Chesapeake"  in  action  with  each 
other  (Art.  254),  that  very  few  grape-shot  passed  through 
the  side  of  either  ship  below  the  barricades  of  the  quar- 
ter-deck and  forecastle ;  whereas  there  were  no  less  than 
80  penetrations  of  grape-shot  into  the  "  Chesapeake" 
through  the  bulwarks  of  the  forecastle  and  quarter- 
decks, which  must  have  produced  very  fatal  effects  upon 
the  people  stationed  there.     Nor  can  the  small  penetra- 
tion of  grape-shot  into  the   more  solid  parts  of  the 
"  Chesapeake  " — only  from  3  to  5  inches — be  easily  ac- 
counted for.      It  may  therefore  be  surmised  that  the 
upper-deck  guns  of  the  "  Shannon,"  chiefly  carronades, 
were  overloaded  by  putting  grape-shot  over  the  round 
shot,  which,  with  a  charge  of  only  2  lbs.  10  oz.,  may 
have  caused  the  trifling  penetration.      However  this 
may  he,  the  facts  recorded  in  these  instructive  reports 
may  create  a  doubt  whether,  in  general,  a  double-loading 
of  round-shot  and  grape  should  be  preferred  to  double- 
shotting  all  the  main  and  lower  deck  guns  of  a  ship,  in 
close  action,  also  whether  the  practice  of  loading  sQter- 
nate  guns  with  round-shot  and  grape  should  not  be 
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discontinued,  and  all  such  guns  loadeti  wiin  r=r.:.  r  iz^*l 
shots. 

400.  The  firing  of  Shrapnel  shells,  like  iL&z  :i  rb^ 
shells  with  time  fuzes,  may  be  used  with  grv^s  ^iT^^-wi-;^ 
from  ships  against  troops  on  shore  (Art-  '1-j7k  -:-r  asTt^-^^ 
vessels  crowded  with  men  on  their  upr^r  •irti-.  *r  II^^ 
tances  far  beyond  the  effective  ran^rts  of  grr^z^  c  -f^-^*^ 
shot,  and  in  general,  wherever  the  f^n^/TiTA  - >:  \^j  ^>  :^ 
or  battery  may  be  seen,  and  reaehe^L  B^  t:.e  -s^^-r-i-^ 
cliarges  for  spherical  case-shot  beinsr  n^rti-e^^an^j  -^millfrr 
than  for  other  shells,  on  account  of  iL^rir  rr-^  f.^rr.  '♦ti.vr 
thinner,  to  stand  large  charges  (tor  wLi*:i  f^^fc*:?!  '^  f^ 
for  heavy  guns  have  recently  l^^n  o:*r-^^:  i-rr:i.  •.  j  t^- 
(luced),  the  penetrating  power,  wLetL*er  of  «r-r:  ir_'r--^ 
<»r  the  splinters  of  the  sheUs,  Ls  so  ino>r>iir:r^.  ut  •:'ji.r 
this  description  of  projectile  is  not  calcnLirtHi  ^  tr  >:T:r:5r 
any  effect  on  the  more  solid  fjartsof  a  3-r.:p.  If  ^^  e  fir>^ 
K-'  too  long,  the  shell  of  the  spherical  ca.-e  w  f .,;  :ii,  «r: 
Hkely  break  on  striking;  ani  sLorLL»l  h  •^x^t»*:e  ,:i  i  * 
ship,  would  be  far  less  destructive,  fi^ni  rl.e  ^r.l;<.^.-.^'^»!»    f 

the  bursting  charge,  than  the  e:>rnrr.oa  -^i.^^.. :  :'  r  •  e«e  * 

reasons,  spherical  case-shot  is  of  lirde  n.>^  :r.  r^^i.  %*•:'  . 

tiuns,  and  is  supplied  chi<rfly  for  b'^t-ierT^^:  ^nii  *.  »^  > 

ship's  field-guns. 

401.  Shrapnel  shells,  to  le  eff-rfrrive.  r=H.-:;-^  -..  ft 
fired  from  guns  as  direct  as  p*^^>{l  It:  ^^r  nhe  '•  •:  -  ^^n  >rc 
which  they  are  used;  that  i:?,  with  f-.i  ^rr!»  j^  :*  -t -^--r^, 
and  the  l^ist  elevation  which  the  ca.-^  m;*  '  ^:..;.^:  »:r 
this  projectile  cannot  be  empljveti  isr'\\  ^r./  i^-'..  --^^rf 
fnjm  howitzers  at  very  great  el»^var...ry,  x  f*  ».*  i  /  »-- 
taDj;  for  the  bidlets,  release^l  fr^rn  ^  -•r.^:.  ^  .;.«  »;  -/f^ 
at  a  considerable  altitude  in  th^  rim:;;...:,  r  y^-^i  f\  /  x 
very  elevated  trajectory,  will  •tnkrr  ti  e  :h.-.k  '^  »  ^*'  v  -  ; 
vtfr>'  little  horizontal  force,  an«l  i^.\  v.  -..♦=:  '^r.K.A  v  v 
ver\-  limited  vertical  velocitv.  arrr  ju ,:./.'•/,  x.ix-  -r  >>*^. 
to  the  ** terminal  velocitv'"  d»>:  r//  r.»..^-A^  ,r  *  ^<t  l^/A\ 
and  density.  The  circmn-'-tari^^^  xt^.  ^\::..^<c  v,  *  '^.''»'  . 
M.  Camots  project  of  vert»'o^l  r,:-  -x^'-'c.  r..  .^^^^-^  •.  *  -» 
the  effects  of  which  tliat  orlr 'r.r;i-r-:  -^x.j-.:^-^  :  -* - 
over  estimated   (see   Art.  T**.  V^^^i     ^    f^-  *   /  wt,    ,    %V 
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in  width  and  more  in  height),  that  ^rape,  or  case-shot, 
seldom  fail  to  commit  great  execution  from  entering 
these  large  ports,  as  well  as  from  cutting  the  rigging. 
Case-shot  for  32-pounders,  being  composed  only  of  8  oz. 
balls,  have  not  power  to  do  much  mischief  against  the 
maiiriel  of  an  enemy,  and  should  therefore  only  be  used, 
in  good  opportunities,  specially  against  the  personnel; 
blit  grape-shot  may  be  used  in  certain  proportions  from 
heavy  guns,  in  any  close  action,  because  they  are  capable 
of  committing  infinite  ravages  against  both.  Tnre^ 
pound  iron  balls,  of  which  there  are  nine  in  32-poundar 
grape,  will  penetrate  the  enemy's  barricade  defences  ob 
the  upper  deck,  and  though  they  cannot  penetrate  • 
mast,  or  Sy  any  direct  wound  bring  it  down,  yet  thqF 
can  break  chain-plates,  cut  shrouds  or  stays,  nowevw 
thick,  and  from  the  number  of  such  chances,  will  h 
very  likely,  in  a  strong  breeze,  to  dismast  the  enenflr 
But  it  appears,  from  a  close  analysis  of  the  reportuci 
the  damages  sustained  by  H.M.S.  "  Shannon  "  and 
United  States'  frigate  "  Chesapeake"  in  action  with 
other  (Art.  264),  that  very  few  grape-shot  passed  thi 
the  side  of  either  ship  below  the  barricades  of  the 
ter-deck  and  forecastle ;  whereas  there  were  no  less 
80  penetrations  of  ffrape-shot  into  the  "  Chesaj^ 
through  the  bulwarks  of  the  forecastle  and  qi 
decks,  which  must  have  produced  very  fatal  eflfectSi 
the  people  stationed  there.  Nor  can  the  small  j 
tion  of  grape-shot  into  the  more  solid  parts 
"  Chesapeake  " — only  from  3  to  5  inches — te  es 
counted  for.  It  may  therefore  be  surmised 
upper-deck  guns  of  the  "  Shannon,"  chiefly  cai 
were  overloaded  by  putting  grape-shot  over  th< 
shot,  which,  with  a  charge  of  only  2  lbs.  10  ( 
have  caused  the  trifling  penetration.  Howe^ 
may  ie,  the  facts  recorded  in  these  instructive 
may  create  a  doubt  whether,  in  general,  a  double-] 
of  round-shot  and  grape  should  be  preferred  to 
shotting  all  the  main  and  lower  decK  gims  nf  a 
close  action,  also  whether  the  practi*^ 
nate  guns  with  round-shot  and   — 
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waa  heeling  7"  or  8".  Carronades  thus  fitted,  run  in 
with  leas  violence,  and  are  more  easily  run  out ;  and 
with  this  species  -of  ordnance,  such  precautions  should 
invariably  be  adopted.  If  a  gun  break  loose,  it  may  be 
rendered  serviceable  again  in  a  few  minutes ;  but  should 
a  carronade  break  its  breeching,  or  draw  a  ring-bolt,  it 
is  very  apt  to  turn  over,  or  split  its  slide  to  pieces.  In 
firing  carronades  with  two  shot,  these  precautions  are 
absolutely  indispensable;  for  although  this  species  of 
ordnance  is  not  calculated  to  discharge  two  projectiles, 
in  common,  and  double  shotting  is  forbidden,  yet  on  very 
special  occasions,  when  within  a  few  yards  of  an  enemy, 
double  charges  may  he  used  with  great  effect,  either 
composed  of  round  and  grape  or  case  shot,  or  of  two 
round  shot,  according  to  the  circumstances  of  the  acttOD. 
Thus,  in  fighting  to  leeward  of  an  enemy,  the  inchnation 
of  bis  ship  will  expose  its  deck  so  much  to  the  effects  of 
grape  or  case  shot,  that  the  double  charge  should  con- 
sist of  one  or  the  other.  In  fighting  to  windward,  on 
the  contrary,  the  weather-side  of  an  enemy  beehng  ofiF, 
will  be  so  much  exposed  below  the  ordinary  water-line 
as  to  invite  the  use  of  two  round  shot,  whilst  the  de- 
clination of  her  deck  covers  or  defilades  her  people  from 
grape  or  case.  Thus  modifications  in  any  maxims,  as 
to  the  most  favourable  moment  for  firing,  should  also 
'" "  -Qverned  by  the  motion  and  position  of  the  enemy's 

10.  It  appears  to  follow,  from  what  has  been 
,nced,  that  balls  intended  to  take  effect  upon  the 
of  an  enemy,  should  rather  be  discharged  with  a 
ig  than  with  a  rising  side ;  but  that  such  pieces  as 
be  appointed  specially  to  act  against  the  masts  and 
ing,  should,  on  the  contrary,  be  fired  with  the  rising 
on,  the  aim  being  taken  low. 
H.  In  close  critical  action,  the  great  object  should 
)ubtedly  be  to  hit  the  enemy's  hull.  For  this  pur- 
,  it  is  better  that  the  pointing  of  the  guns  should 
3r  be  calculated  to  take  effect  low,  on  the  body,  than 
im  high,  and  missing  the  body,  to  hit  the  ngging. 
is  particularly  desirable  in  actions  between  car- 
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ronade-armed  vessels,  or  ships  armed  with  shell-guns, 
because  the  magnitudes  of  their  shot  are  so  great  in 
proportion  to  the  scantling  of  the  ships,  that  few  body 
t)low8  are  required  to  drive  the  crews  of  the  vessels 
struck  to  their  pumps.  One  or  two  large  shot,  more- 
over, taking  effect  below  the  water-line,  and  perhaps 
perforating  both  sides  of  a  small  vessel,  will,  in  general, 
either  force  her  to  surrender  or  send  her  to  the  bottom, 
though  she  may  not  have  sustained  any  other  material 
damage  or  any  loss  of  men.  Such  an  injury  is  much 
more  likely  to  be  occasioned  by  firing  with  a  falling 
tlian  with  a  rising  side.  On  the  other  hand,  a  bau 
taking  effect  high,  can  only  injure  the  rigging  or  a 
mast,  and,  if  the  latter,  not  with  much  effect ;  for  a 
mast,  wounded  aloft,  will  be  more  likely  to  stand,  than 
if  the  like  wound  were  inflicted  by  a  shot  which  had 
pre\nously  perforated  the  ship's  side  at  the  upper  deck. 
It  is  a  great  waste  of  means,  therefore,  to  apply  round- 
shot  of  large  calibre,  or  shells,  to  the  remote  chances  of 
deKtrojnng  rigging,  which,  branching  out  from  one 
trunk  or  stem,  may  be  more  effectually  felled  by  a  blow 
•otherwise  destructive  at  the  same  time.  The  intention 
of  horizontal  firing  should,  indeed,  never  be  lost  sight 
of.  When  vessels  are  once  fairly  engaged  in  close 
action,  which  can  only  terminate  in  defeat  or  victory, 
the  main  object  should  be  to  sweep  the  opponent's  deck 
as  effectually  as  possible.  Before  the  contending  ships 
are  in  such  proximity,  is  the  proper  time  to  try  what 
»ikill  and  precision  can  effect  upon  the  enemy's  masts 
and  rigging;  and  vessels  fitted  with  long  guns,  and 
manned  with  expert  gunners,  will  always  do  well  to 
make  previous  trials  of  their  arms  and  qualities ;  then, 
with  good,  circumspect  management,  close  action  will 
not  fail  to  begin  witn  advantage  ;  and  the  author,  from 
his  knowledge  of  the  effects  of  cannon  shot,  considers 
himself  justified  in  concluding  that  a  vessel,  equipped  in 
11  proper  manner,  and  possessing  gunners  trainea  in  the 
way  he  proposes,  cannot  fail  in  tearing  to  pieces,  in  ten 
niinntes,  any  opponent  who,  not  possessing  superior 
advantages  m  skill  or  force,  is  unable  to  prevent  it. 

2  E 
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out  in  the  least  possible  time.  But  it  appears  that,  in 
some  classes  of  ships,  the  number  of  tackle-men  aflforded 
by  the  total  strength  of  the  ship's  company,  has  not 
been  increased  commensurately  with  the  great  weight 
of  ordnance  introduced  into  the  naval  service.  There  is 
no  great  diflFerence  between  the  nimiber  of  men  forming 
a  ship's  crew  in  our  service  and  the  number  forming  a 
crew  in  the  French  navy  on  the  peace  establishment ; 
but,  on  the  war  establishment,  a  French  crew  is  superior 
in  number  to  an  English  crew ;  and  the  sea-going  ships, 
the  squadrons  of  evolution,  &c.,  of  the  French,  are,  with 
respect  to  the  number  of  men,  on  the  war  establishment. 
There  is  no  diflSculty  in  running  guns  out,  however 
heavy  they  may  be,  in  a  ship  which  is  perfectly  or 
nearly  upright,  with  the  regulated  gun-crews,  aided  by 
the  improved  mechanical  contrivances  which  have  been 
adopted  for  this  purpose.  But  these  means  do  not  alto- 
gether suffice  in  all  the  varieties  and  contingencies  of 
service.  In  fighting  on  the  weather  side,  in  a  strong 
breeze,  even*  with  full  complements  of  guns'-crews,  great 
difficulty  is  experienced,  and  much  time  lost,  in  running 
the  gun  up  the  inclined  plane  which  the  deck  then 
forms ;  ancl,  if  this  be  so  under  ordinary  circumstances, 
how  much  greater  must  be  the  difficulty  and  loss  of  time 
in  battle,  when  casualties  happen,  from  men  being  killed 
or  disabled,  or  when  firemen,  sail-trimmers,  boarders,  Ac, 
are  called  away !  The  deficiency  of  men  is  very  much 
felt  in  heavy-armed  frigates  and  in  other  vessels ;  and 
it  has  accordingly  been  found  necessary  to  increase  the 
power  of  the  gun-tackles  by  a  double  block  at  the  tail 
as  well  as  at  the  head ;  but  this  is  attended  with  a  pro- 
portional loss  of  time  in  running  the  gun  up;  and, 
though  the  time  thus  lost  may  be  little,  yet  so  great  is 
the  importance  of  quick  firing,  that  every  efibrt  possible 
should  be  made  to  expedite  the  operations  of  loading 
and  running  up  the  gun.  The  French  have  only  a 
single  block  at  the  tail  of  the  tackle  (see  Art.  411). 

407.  The  great  attention  paid  to  every  expedient  that 
can  contribute  in  the  slightest  degree  to  quick  firing  is 
very  apparent  in  all  recent  French  publications  on  naval 
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"  Wasp"  having  the  wind,  came  down  and  engaged  the 
"  Frolic"  to  windward,  on  the  port  side,  and  conse- 
(juently  fought  her  lee  side  against  the  weather  side  of 
the  British  sloop.  The  American  was  considerably 
injured  in  her  ngging  early  in  the  action,  and  also 
rtreived  a  few  shot  in  the  hull ;  but  much  more  serious 
damage  and  severe  loss  were  sustained  by  the  "  Frolic." 
This  difference  of  effect  may  fairly  be  ascribed,  in  a 
{Treat  degree,  to  the  crippled  state  in  which  our  sloop 
o  inmienced  the  action  ;  but  we  cannot  hesitate  to  allow, 
that  it  may  also  have  arisen  from  the  circumstance  of 
**  her  motion  being  much  more  rapid  and  violent  than 
that  of  the  '  Wasp,'  "  as  has  been  remarked  by  a  very 
intelligent  writer.'  But  the  "rapid  motion"  which  so 
much  disturbed  the  direction  of  her  fire,  appears  to 
have  been  occasioned  by  the  quick  dips  of  lee-lurches ; 
for  she  fired  with 'a  rising  side,  and,  as  there  was  a 
heavy  8\%'ell,  this  motion  must  have  very  rapidly  dis- 
turbed the  pointing  of  her  ordnance,  whatever  was  her 
trim.  That  tlie  Americans  did  not  fire  with  the  rising 
mr^tion,  we  know  from  the  parties  themselves ;  that 
thfv  could  not  fire  in  the  hollow  of  the  sea,  in  such  a 
^ well,*  is  evident ;  and  that  they  did  not  fire  in  the  lee- 
Itireh  is  clear  from  the  admitted  fact,  that  the  ship 
n  »llwl  her  carronade  muzzles  to  the  water's  edge :  we 
uiay  therefore  infer,  with  certainty,  that  she  fired,  in 
t'^fiKTal,  from  the  top  of  the  sea  towards  the  termination 
of  the  falling  motion.  That  the  British  sloop  fired  with 
the  rising  motion  is  also  certain — it  is  so  stated  in 
uccoimts  which,  however  exaggerated  in'  regard  to 
>tn'ngth  and  compai-ative  loss,  are  unhappily  true  in 
the  main  feature ;  and  the  explanation  of  this  affair, 
from  authority,  so  far  as  it  relates  to  rapidity  of  motion, 
>*tiite«  a  clause  of  error  which  every  seaman  knows  must 
!•«'  jm.'ater  in  a  lee-lurch  than  in  a  wejither-roll. 

If  there  Ije  any  truth  or  accuracy  in  these  remarks, 
this  case  illustrates,  very  forcibly,  what  has  been  offered 
ti|»on    the    important    question — whether    it    is    most 


Jame8*8  *  Naval  Occurrences,'  p.  146. 
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advantageous  to  fire  with  a  rising,  or  with  a  falling 
side ;  and,  together  with  the  losses  of  the  "  Avon"  and 
"  Peacock,"  show,  that  this  reasoning  applies  particu- 
larly to  cases  of  fight  between  small  vessels. 

A  close  review  of  these  operations  shows  clearly,  that 
the  Americans  prefer  to  fire  with  the  falling  motion ; 
and  from  what  has  been  said  above  (Arts.  389,  390) 
we  may  fairly  conclude  that  this  circumstance  had  con- 
siderable influence  in  producing  the  results  which  we 
have  been  considering. 

394.  When  it  is  expedient  to  aim  partially  at  the 
rigging,  one  or  more  guns,  conveniently  placed,  and 
fitted  expressly  for  such  purposes,  should  be  named  for 
this  service  specially,  and  loaded  accordingly.  The 
main-deck  guns  cannot  be  elevated  sufficiently  to  effect 
this,  when  the  enemy's  ship  is  close  ;  and,  since  case  or 
grape-shot  from  carronades  scatter  so  much  as  to  be 
very  inefficient,  ships  should  always  be  provided  with 
at  least  one  piece  of  ordnance  on  each  side  of  the  quar- 
ter-deck and  forecastle,  fitted  for  this  important  pur- 
pose. Brass  field-howitzers,  mounted  on  carriages  niade 
to  allow  of  great  elevation,  are  now  provided ;  and  they 
are  also  fitted  for  boat-service,  as  well  as  to  be  used  for 
field-service.  DismantUng  guns  should  be  capable  of 
being  elevated  to  30°  at  least ;  so  that  the  enemy's 
main-top  may  be  under  the  command  of  a  powerful 
fire  of  case-shot  at  close  quarters.'  Guns  thus  mounted 
may  be  fired,  en  barbette,  over  the  barricades  or  gang- 
ways, and  easily  brought  to  bear  upon  an  enemy  along- 
side, or  laying  across  either  stern  or  bow.  In  the 
position  of  the  "  Cleopatra,"  when  she  suffered  so  much 
from  the  "  Milan,"  and  of  the  "  Phoebe"  when  she*  was 
so  annoyed  by  the  "  Didon,"  before  Captain  Baker  gal- 
lantly captured,  this  last,  the  quarter-deck  9-pounders  of 


•  **  n  y  a  aussi  le  tir  a  d^mdter ;  mais  ce  tir,  fort  inoertain,  qui  fait  perdre 
presque  toua  les  boulets  et  qui  est  une  des  plus  graves  errenrs  de  nos  derni^RS 
guerres,  est  aujourd'hui  presque  completement  abaudonn^.  11  ne  doit  ^tre 
employ^  que  sur  I'ordre  expr^  du  commandant  du  vaisseau.  Ce  tir  oonsiste 
^  viser  de  mani^e  k  frapper  au  tr^ingase,  principalement  oelui  du  mat  de 
misaine.*' — Itutniciion  sur  le  Canonnage  a  Bord, — PBiAUX. 
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those  ships  might  have  borne  with  ease  upon  the 
enemy's  tops,  when  no  other  guns  but  the  stern-chasers 
could  be  used. 

As,  in  such  positions  as  these,  all  broadside  guns 
bi?oome  useless,  ships'  crews  should  be  exercised  to  form 
themselves,  rapidly,  upon  the  deck,  boats,  and  booms, 
when  called  for  small-arm  duties.  If,  quickly  ranging 
themselves  thus,  they  be  instantly  supplied  with  arms, 
the  enemy  may  soon  be  driven  from  their  tops ;  and 
sulxluing  the  fire  from  thence  is  a  favourable  prelimi- 
nary to  the  assault  by  boarding. 

395.  The  best  method  of  opposing  the  enemy's  top- 
men  is  to  have  a  few  expert  marksmen  similarly  posted ; 
and  for  this  service  the  quickly  loaded  rifle-muskets, 
with  cylindro-conical  shot  (Appendix  A),  will  be  highly 
advantageous ;  but,  at  close  quarters,  ordinary  case  shot, 
or  large  charges  of  musket  balls,  may  be  used  with 
preat  effect  from  the  elevating  guns;  and  for  this 
purpofie  some  rounds  of  this  nature  of  charge  should 
always  l>e  kept  ready  for  any  piece  that  may  have  the 
W'gt  opportunity  of  using  them  with  effect. 

396.  Dismantling  rigging,  and  carrying  away  spars, 
are  more  likely  to  be  effected  when  it  blows  fresh  than 
in  light  airs.  Carrying  away  a  stay,  or  a  few  shrouds, 
or  wounding  a  mast  or  spar,  in  a  strong  breeze,  may 
occasion  a  serious  crash,  which  in  a  light  wind  would 
not  ensue.  With  respect  to  sails,  in  moderate  breezes 
the  perforations  of  shot  leave  only  small  holes ;  but  in 
Unmg  winds  a  sail  frequently  splits  upwards,  as  far  as 
the  reef-bands  at  least,  as  soon  as  it  is  perforated. 

397.  Whether  pursuing  or  pursued,  the  only  chance 
of  stopping  an  enemy  is  by  bringing  down  some  of  his 
Hoping ;  it  is  therefore  most  important  to  consider  the 
U-st  mode  of  effecting  this.  The  random  aim  of  a 
whole  broadside  battery  will  be  much  less  likely  to 
accomplish  it  than  the  cool  and  careful  use  of  one  well- 
►•rved  gun.  Hauling-up,  or  bearing  away,  to  rake  a 
flying,  or  a  pursuing  enemy,  always  produces  a  very 
random  volley  ;  for  as  tlie  change  of  course  must  occa- 
«ioii  much  loss  of  distance,  it  is  necessary  to  perform  it 
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sucli  expedient  aa  that  described  in  the  notes  p.  98,  to 
ensure  the  reduced  cartridge  being  properly  set  borne 
in  the  chamber  simultaneously  with  the  shot.  This  has 
been  effectually  accomplished  by  placing  a  cork  wad  a 
(fig.  37)  in  the  top  of  eveir  reduced  cartridge,  of  a 
height  sufficient,  together  with  about  half  the  shot,  to 
occupy  the  whole  length  of  the  chamber,  upon  the  prin- 
ciple stated  in  Art.  123,  Note  b,  iuBtead.  of  putting  a 
grummet  wad  over  the  reduced  cartridge  to  keep  it  in 
ita  place,  as  heretofore  practised  on  board  the  "  Excel- 
lent" (see  Note  a,  in  the  article  just  quoted),  so  that  the 
shot  on  receiving  the  blow  of  the  rammer-head  may 
cause  the  cartridge,  with  the  cork  wad,  to  spring  into  ita 
place  in  the  chamber. 


412.  After  repeated  trials  with  guns  of  all  calibrw, 
from  the  10-inch  gun  to  the  6-pounder,  with  single  and 
double  shot,  and  with  shells,  no  objection  whatever  was 
experienced ;  whilst  the  advantages  to  be  gained  are 
important  by  obtaining  greater  rapidity  of  fire,  and  a 
considerable  saving  in  labour,  by  ramming  the  whole 
charge  home  at  one  operation. 

These  results  were  forwarded  to  the  squadron  of  evo- 
lution for  further  trials  under  all  the  circumstances  of 
service,  and  particularly  when  there  was  much  motion. 
Such  objections  or  inconveniences,  as  were  found  to 
exist  wiui  respect  to  the  chambered  guns,  were  readily 
obviated ;  and  the  Lords  of  the  Admiralty  having  wit- 
nessed the  success  of  the  experiments  made  on  board 
the  "  Excellent,"  directed  "  simultaneous  loading"  to  be 
established  throughout  the  fleet. 
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The  onlv  disadvantage  arising  from  the  adoption  of 
this  expedient  is  that  the  bulk  of  the  reduced  cartridges, 
and  consequently  the  space  required  for  stowage,  is  as 
great  as  for  those  which  contain  the  full  service  charge ; 
but  this  is  so  trifling  an  inconvenience  compared  with 
the  magnitude  of  the  evil  overcome,  that  it  is  not 
worthy  of  consideration  in  ships  armed  with  a  limited 
number  of  shell-guns,  according  to  regulation,  and  does 
not  amoimt,  we  believe,  to  more  than  the  bulk  of  two  or 
three  ammunition  cases  in  a  line-of-battle  ship. 

413.  In  this  manner  simultaneous  loading  is  as  easily 
practised  with  chambered,  as  with  other  guns,  and  the 
importance  of  this  method  of  loading  may  be  stated 
thus — that  in  whatever  proportion  the  operation  of 
loading  may  be  quickenea,  in  the  same  proportion  is 
the  actual  force  of  the  broadside  battery  practically 
increased,  as  if  it  consisted  of  a  greater  number  of 
guns. 

414.  The  10  and  8-inch  guns  were  introduced  into 
the  British  Navy  confessedly  as  analogous  guns  to  the 
French  canons-obusiers,  and  being  like  them  designed 
principally  for  shell-firing  and  provided  accordingly, 
were  then  denominated  "  shell-guns.'*  But  all  natures 
and  descriptions  of  naval  ordnance  being  now  provided 
for  shell-firing,  this  nominal  distinction  has  ceased  to 
exist,  and  those  guns  should  now  be  contradistinguished 
from  others,  by  their  inherent  distinctive  characteristic 
"  chambered  gims." 

415.  Seeing  that  great  inconveniences  have  been 
experienced  both  in  the  French  and  British  services — 
and  it  may  be  added  in  all  others — from  the  diflSculties 
which  the  contraction  of  the  chamber,  of  whatever 
form,  presents  to  the  operations  of  loading ;  and  that 
guns  having  no  chambers  may  be  loaded  with  perfect 
facility,  simplicity,  and  rapidity,  without  the  aid  of  any 
adventitious  expedient,  it  may  well  be  asked  how  far 
it  is  necessary,  convenient,  and  advantageous,  or  the 
reverse,  that  the  guns  from  which  shells  are  to  be  fired 
should  be  chambered ;  and  whether  the  truncated  cone, 
which  we   alone   have   adopted,  is  the  best  form  of 

2  F  2 
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chambers  for  guns  designed  for  horizontal  firing — ^as  no 
doubt  it  is  for  mortars  ?     (Art.  123.) 

416.  Much  has  been  written,  many  elaborate  investi- 
gations made,  and  experiments  tried,  with  chambers  of 
all  forms  and  shapes,  conical,  cylindrical,  spherical,  and 
with  some  of  these  forms  reversed;  to  ascertain  in 
which  description  of  chamber  the  impulsive  force  of  the 

30wder  acts  with  the  greatest  effect  against  the  pro- 
jectile, and  consequently  upon  the  range.*  The  author 
has  carefully  and  fiilly  consulted  all  the  more  important 
works  and  documents  which  treat  of  this  subject,  and 
referred  to  the  experiments  which  were  made  at  Wool- 
wich (in  1787-9)  and  elsewhere ;  and  has  no  hesitation 
in  coming  to  the  conclusion  at  which  Dr.  Hutton 
arrived,  "  that,  however  mathematical  speculations  may 
show  a  preference  to  one  form  over  another,  it  is  found 
that  form  is  very  immaterial,  and  that  in  practice  the 
chief  point  to  be  observed  is  to  have  a  chafiiber  of  a 
size  just  suflScient  to  contain  the  charge  of  powder,  and 
no  more,  so  that  the  projectile  may  always  be  in  contact 
with  the  powder."  ** 

417.  To  fulfil,  completely,  this  important  condition, 
it  is  obvious  that  part  of  the  chamber — ^the  whole,  as 
appears  in  Fig.  37,  p.  434,  being,  notwithstanding  the 
introduction  of  the  cork  wad,  too  long — might  with 
advantage  be  removed.  Chambers  cannot  be  wholly 
dispensed  with  in  guns  of  such  high  calibre  as  those  of 
8  inches  and  upwards,  without  augmenting  considerably 
the  weight  of  the  gun,  and  increasing  the  guns'  crews 
on  already  crowded  decks,  and  without  incurring  fresh 
difficulties  in  using  reduced  charges  in  bores  of  that 
diameter;  but   it  does  not  follow  that  the  existing 


*  Though  it  he  agreed  that  chamhers  of  a  spherical  form,  or  in  the  fcwm  of 
a  pear,  cause  the  greatest  effects  to  he  produced  with  a  given  charge,  yet  the 
diflSculties  which  they  give  rise  to,  hoth  with  respect  to  the  formation  of  the 
fire-arm  itself  and  that  of  the  charge  (les  munitions),  have  induced  artillerisU 
to  make  the  chamhers  cylindric^  to  all  howitzers  and  to  most  mortars 
Chamhers  in  the  form  of  truncated  zones  are  disadvantageous  on  account  of 
the  form  of  the  cartridges. — Traiti  Elimentaire  d* Artilleries  hy  Decker. 

h  Dr.  Hutton.  See,  in  particular,  the  article  ChantJbef^  in  his  '  Philo- 
sophical Dictionary.* 
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chambers  should  not  be  reduced  in  capacity  and  length. 
Although,  by  the  employment  of  cartridges  with  wads, 
the  stowage-room  of  filled  ammunition,  in  boxes,  is  in 
DO  ship  increased  by  more  than  that  which  is  necessary 
for  six  cases,  yet  eveiy  ship  most  take  a  certain  propor- 
tion of  spare  wads  of  cork  or  light  wood,  for  filling  and 
completing  the  regulated  number  of  reduced  cartridges 
to  nmke  up  for  those  that  have  been  expended ;  and  it 
will  likewise  be  necessary  to  provide  supplies  of  these 
wads  in  all  arsenals  and  stations  at  home  or  abroad.  Is 
it  not,  therefore,  desirable  to  ascertain,  by  actual  expe- 
riment, whether  the  chamber  of  the  8-inch  gun  of  65 
cwt.  might  not  be  sufficiently  shortened  to  fulfil  the 
couditions  specified  in  Art.  416,  and  so  render  the  cork 
or  any  other  wad  unnecessary  ?  This  would  reduce  the 
chamber  to  a  form  and  capacity  which,  on  the  one 
hand,  would  eatiafy  the  objections  to  the  suppression  of 
the  chamber,  and  effectually  remove  the  evil  arising 
from  the  chamber  being,  as  at  present,  too  long. 

418.  It  appears  by  Fig.  37,  p.  434,  that  a  space  of 
about  3  inches  would  be  left  void  between  the  projectile 
and  the  reduced  cartridge,  were  not  the  cork  wad,  as 
represented  by  the  dotted  lines,  inserted  in  the  head  of 
the  cartridge.  If,  therefore,  the  bore  were  continued 
tylindncally  3  inches  farther  than  at  present  (Fig.  38, 


•ee  also  Plate  II.  Fig.  14),  the  conical  part  to  com- 
mence  where  the  cyUnder  produced  from  A  to  B  ends, 
the  depths  cut  away  at  B  and  C  would  only  W  0.225 
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of  an  inch  each,  the  quantity  diminishing  in  proportion 
to  the  convergence  of  the  sides  of  the  old  and  new 
cone,  the  total  quantity  of  metal  to  be  removed  would  be 
35^  cubic  inches,  and  the  weight  only  9  lbs.  6  ozs.,  and 
this  small  quantity  would  admit  of  the  projectile  being  in 
contact  with  the  powder  contained  in  a  reduced  cartrid^. 
419,  The  inconvenience  which  principallv  accom- 
panies chambered  ordnance  is,  that  the  capacity  of  the 
chamber,  which  is  calculated  for  exactly  receiving  a  full 
charge,  is  too  great  to  be  filled  when  a  reduced  charge 
is  introduced.  Now  the  proportion  of  the  length  to  the 
mean  diameter  of  a  chamoer  having  the  form  of  a  conic 
frustum  has  not  yet  been  determined ;  and  it  appears 
to  the  author  that  no  established  principle  in  gunnery 
woidd  be  infringed,  but  rather  benefit  would  be  gained, 
by  shortening  the  chambers  of  our  8-inch  guns  of  65 
cwt,,  and  even  those  of  50  cwt.,  to  the  extent  requisite 
for  adapting  them  to  the  reduced  charges.  The  expe- 
dient used  by  the  French  artillerists  to  overcome  the 
inconvenience  of  the  cylindrical  chambers  in  their  shell- 
guns,  when  reduced  charges  are  used,  or  when  simul- 
taneous loading  is  practised,  is  to  make  all  their  car- 
tridges of  the  length  of  the  chamber  nearly  (Art.  410, 
Note  b),  and  the  areas  of  the  transverse  sections  pro- 
portional to  the  weights  of  the  charges.  Now,  although 
it  is  stated  by  M.  Charpentier,  m  his  Ussai  above 
quoted  (Art.  409,  Note),  from  some  experiments,  that 
the  diminution  of  the  diameters  of  cartridges,  the 
charges  being  equal,  had  no  influence  on  the  ranges ; 
yet  from  other  experiments  which  have  been  made  in 
France,  as  well  as  elsewhere,  it  has  been  found  that,  in 
projecting  both  solid  and  hollow  shot,  with  equal 
charges,  the  cartridge  which  has  the  greatest  diameter 
gives  to  the  shot  the  greatest  initial  velocity'  (Art. 

*  It  appears  from  various  publications,  and  from  the  facts  stated  in  the 
several  parts  of  this  work,  that  chambered  ordnance  are  losing  favour  as  weU 
in  the  French  land  service  as  in  that  of  the  navy ;  it  is  proposed*  to  abolish 
the  field  service  howitzer,  and  substitute  12-pounder  guns  without  chambers, 

•  Nouveau  Syit^me  d'Artillerie  de  Campofne  de  Lonis-Kapol^o  Bonapvte,  Pnsndent 
de  la  B^publiqae  (now  Emperor  of  the  French),  par  M.  Fav^.  1851.     (See  Appendix  B.) 
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154).  It  would  be  preferable,  therefore,  to  shorten  the 
chambers  of  our  8-inch  guns  suflBciently  (about  3 
inches)  to  permit  the  projectile  to  be  in  contact  with 
the  cartridge  when  a  reduced  charge  is  employed,  and 
thus  enable  the  expansive  force  of  the  powder  to  exert 
the  greatest  effect ;  while  the  gentle  contraction  of  the 
chamber  at  the  place  where  it  unites  with  the  cylin- 
drical bore  would  permit  a  cartridge  containing  a  full 
charge  to  lie  without  derangement  in  the  chamber  and 
the  adjoining  part  of  the  bore. 

The  shortening  of  the  chamber  would  be  advan- 
tageous in  another  respect :  in  firing  single  shot^  or 
shells  with  reduced  charges,  and  particularly  in  firing 
doable  shot,  when  greater  charges  than  5  lbs.  cannot 
be  used,  the  unoccupied  part  of  the  chase  being  about 
lialf  a  calibre  loiter  with  the  diminished  than  with  the 
usual  chamber,  the  projectile  would  be  acted  upon  by 
the  charge  during  a  longer  time  imder  the  guidance  of 
the  bore,  and  thus  both  the  initial  velocity  would  be  in- 
creased and  the  direction  of  the  fire  more  correct. 

420.  The  8-inch  gun  of  65  cwt.  possesses,  as  has  been 
shown  in.  Art.  246,  prodigious  strength  in  resisting  the 
extraordinary  charges  with  which  it  was  tried  a  our 
trance^  and  which  far  surpassed  anything  that  could 
have  been  expected  or  designed;  it  may,  therefore, 
well  admit  of  the  abstraction  of  so  small  a  quantity  of 
metal  as  that  of  9  lbs.  If  it  should  appear  on  trial, 
however,  that  the  removal  of  this  small  quantity  of 
metal  would  so  far  weaken  the  gun  as  to  be  inadmis- 
sible in  existing  guns,  that  alteration  might  at  least  be 
made  prospectively  in  any  new  gun  that  may  be  re^ 
quired,  by  adding  to  the  thickness  of  metal  in  that 
part  of  the  gun  as  much  as  is  taken  from  within.  How 
far  this  partial  removal  of  the  evil  arising  from  the 
chamber  being  too  long  can  be  carried  in  the  lighter 
8-inch  guns  is  a  question  which  actual  exneriment  only 
can  answer ;  but,  nowever  this  may  be,  if  the  shortening 

M  eqiully  adapted  to  fire  either  shot  or  shells,  and  to  admit  of  far  easier 
kndiDg  and  quicker  firing,  to  which  the  French  attach,  most  jnstlyi  as  much 
tmportaooe  in  military  as  in  naval  actions. 
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of  the  chamber  of  the  8-inch  gun  of  65  cwt.  can  be 
effected  with  safety  and  advantage,  considering  that 
this  gun  enters  so  much  more  largely  than  the  lighter 
8-incli  guns  into  the  armament  of  our  ships  and  vessels,* 
there  can  be  no  reason  why  that  advantage  should  not 
be  taken,  although  it  may  not  be  procurable  in  the 
lighter  guns  of  that  class. 

SECTION   V. — ON   THE   MANUAL  EXERCISE   OP  NAVAL 

ARTILLERY. 

421.  Although,  for  the  reasons  stated  hereafter  (Art 
423),  it  is  not  the  author's  intention  to  insert  in  this  work 
the  regulated  manual  for  the  exercise  and  service  of  naval 
ordnance  in  the  British  service  in  general,  as  taught  on 
board  the  "  Excellent,'*  he  cannot  altogether  omit  to  notice 
a  most  valuable  addition  which  that  important  Gunnery 
School  contributes  to  the  security  of  the  country  and 
the  efficiency  of  the  navy,  in  instructing  the  men  of  the 
Coast  Guard  and  of  the  Preventive  Service,  in  the  exer- 
cise and  practice  of  Naval  Gunnery,  whether  employed 
in  mannmg  our  coast  batteries  or  our  ships. 

The  Coast  Guard  in  Great  Britain  and  Ireland  consists 
of  about  3300  men,  the  Preventive  Service  of  about 
560.  These  men  are  all  trained  and  practised  to  the 
exercise  and  use  of  naval  artillery  in  the  following 
manner.  One  intelligent  man  of  the  Coast  Guard  fix)m 
each  district,  and  a  certain  number  from  the  vessels  em- 
ployed in  the  Preventive  Service,  are  ifcnt  to  Ports- 
mouth, where  a  hulk  is  appropriated  specially  for  their 
accommodation  and  instruction,  distinct  from  the  esta- 
blishment of  H.M.S.  the  "Excellent;"  and  these  men  are 
carefully  instructed  in  the  gun  exercise  and  practice, 
according  to  the  instructions  taught  in  the  "Excellent," 
and  established  in  the  Royal  Navy. 

When  complete  in  their  course  of  instruction,  and 
well  trained  to  the  practice,  these  men  return  to  their 
respective  districts,  and   there   instruct  and  train  by 


•  See  Parliamentary  Paper,  No.  228. 
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degrees  the  whole  of  the  men  belonging  to  the  districts ; 
batteries  being  established  in  convenient  localities,  and 
the  ammunition,  projectiles,  and  stores  being  liberally 
provided  by  the  Government,  Thus  all  the  men  of  the 
Coast  Guard  are  drilled  to  precisely  the  same  exercise 
as  the  men  in  the  "  Excellent,"  and  fire  a  certain  number 
of  shot  every  year.  Many  of  these  men  having  served 
in  ships  and  vessels  of  war,  are  moreover  possessed  of 
8ome  knowledge  of  naval  gunnery  as  practised  at  sea. 

The  men  of  the  Boat  Brigade  are  drilled  to  gun-boat 
service  by  instructors  from  the  "Excellent;"  they  are  also 
made  to  practise  target-firing  from  the  fixed  land  batte- 
ries established  in  the  principal  arsenals.  All  the  men 
thus  trained  are  inspected  periodically  by  an  officer 
liighly  capable  of  judging  of  their  proficiency.* 

A  reserve  of  seamen  or  sea-faring  men  trained  to  the 
guns  has  thus  been  created  at  small  expense ;  and  these 
men,  though  belonging  to  a  civil  department,  would,  no 
doubt,  enter  the  naval  service  in  case  of  any  emergency. 
Their  places  would  inmiediately  be  filled  by  other  men, 
who  would  be  trained  in  like  manner ;  and  these,  like 
their  predecessors,  would  be  available  in  time  of  need 
for  the  naval  service. 

422.  Orders  for  Manual  Exercise  for  the  Boat  Brigade 
and  Coast  Guard. 

O5  coming  to  the  gun,  1  and  2  see  the  lockB  fixed  and  fit  for  nse, 
rents  dear,  sights  adjusted  to  the  distance  required ;  they  worm, 
•ponge,  load,  and  run  out  without  further  orders. 

At  the  word  *•  Prims'' 

No.  1  opens  the  tube-hox  with  his  left  hand,  takes  out  a  tube  with 
his  n^t,  and  primes — *'  Prime.'* 

At  the  word  "PoiVrf," 

No.  1  retires  to  the  full  extent  of  the  trigger-line,  leaning  well  oyer 
(ID  his  right  knee,  keeping  his  left  foot  clear  of  the  recoil.  The 
bandspike-men  pick  up  their  handspikes,  keeping  them  clear  of  the 
hittckets ;  the  rest  of  the  Nos.,  with  the  exception  of  2,  double  in 


*  Bj  Commander  Jerningham,  R.N.  (who  was  appointed  to  that  ship  for 
the  ff«<ial  imrpose),  assisted  also  by  gunners  scut  from  the  '*  Excellent  **  as 
inatructon. 
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to  the  side-tackle  fells — "Point."  With  heavy  gnus  2  and  11 
ajssist  handfipike-men. 

At  the  word  "  EUmU'* 

the  handspike-men  place  their  handspikes  on  the  steps  of  the 
carriage,  under  the  breeching,  and  raise  the  gun  off  the  coin ;  2 
steps  in  with  his  left  foot  in  a  line  with  the  gun,  keeping  the  right 
clear  of  the  recoil,  and  withdraws  the  coin  to  the  fiill  extent; 
handspike-men  lower  the  gun  slowly  and  steadily.  At  the  word 
*'  WeU,"  2  forces  in  the  coin,  and  when  he  feels  tiie  weight  of  the 
gun,  gives  the  word  *'  Down  "  to  the  handspike-men,  springing  up 
to  the  safety  position  on  the  right — **  Elevate." 

At  the  word  "iZottfy," 

No.  2  steps  up  to  the  right  of  the  gun,  clear  of  the  rear  axletree, 
cocks  the  lock  with  his  left  hand,  and  retires ;  the  right  rear  man 
attends  the  train  tackle. 


At  the  word  "  Firt,'' 

No.  1  fires  with  a  suitable  jerk,  springing  up  to  the  safety  position 
on  the  left.     Handspike-men  ground  their  handspikes.     *'  Fire.** 

At  the  word  "  Stop  the  Vent,'' 

No.  1  makes  up  the  trigger-line  hand  over  hand,  and  lays  it  across 
the  neck-ring,  forces  in  a  vent-plug  with  his  left  hand,  keeping  his 
thumb  on  it,  and  his  fingers  extended  along  the  vent-field ;  he  half 
cocks  the  lock  with  his  right  hand.     *•  Stop  the  vent." 

At  the  word  "JRunwi," 

all  the  Nob.  man  the  train  tackle,  except  1,  and  3,  and  4,  who 
overhaul  the  side-tackles.  When  the  gun  is  in,  1  gives  the  word 
**  WeU."     •'  Run  in." 

At  the  word  "  Sponge,'' 

Nos.  3  and  4  step  inside  the  breeching  together,  3  with  his  right 
leg,  4  with  his  left;  6  faces  outwards  and  takes  up  the  sponge, 
with  his  right  hand  over  and  left  hand  under,  and  gives  it  to  4, 
who  receives  it  in  the  same  manner,  forces  it  herd  home  to  the  bottom 
of  the  bore  in  two  motions,  gives  it  two  round  turns,  withdraws  it  hand 
over  hand,  gives  it  two  smart  taps  under  the  muzzle,  and  lays  it 
quietly  across  the  breeching ;  while  the  sponge  is  withdrawing,  6 
takes  up  the  rammer.     *'  Sponge." 

At  the  word  ''Load," 

No.  3  receives  the  cartridge  from  the  powder-man  (facing  inboard) 
and  enters  it  seam  sideways  and  bottom  first,  to  tne  full  extent  of 
his  arm ;  6  gives  shot  and  wad  to  3,  who  enters  them ;  4  receives 
the  rammer  from  6,  with  his  right  hand  under  and  left  over,  and, 
assisted  by  3,  forces  all  home  together,  hand  over  hand,  giving 
them  two  smart  blows ;  they  then  quit  the  rammer  while  1  pricks 
the  cartridge,  to  ascertain  that  it  is  home,  and  gives  notice  to  4. 
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No.  3  hcea  the  ship's  side ;  4  springs  the  Tammer,  and  lays  it  quietly 
mcTOBS  the  breeching;  6  retiLms  it,  3  and  4  step  out  together,  5 
ind  6  throw  the  side-tackle-falls  to  the  rear.     *'  Load." 

At  the  word  '' Bun  out,*' 

sll  the  Nob.  man  the  side  tackles  except  the  right  rear  man,  who 
attends  the  train-tackle,  and  1,  who  keeps  the  gun  bearing  on  the 
object.  Wlien  the  gun  is  out,  5  and  6  coil  down  the  side-tackle- 
fiiUs.     *'  Ron  out" 

At  the  word  «*  Extreme  IVain,  Muzzle  to  the  Bigid  or  Left,'' 

Nos.  3  and  5,  or  4  and  6,  shift  the  side-tackle  to  the  bolt  of  the 
next  port ;  6  keeps  the  sponge,  rammer,  and  worm  in  a  line  with 
the  gun;  right  rear  man  the  train  tackle;  handspike-men  assist 
with  their  handspikes. 

At  the  word  "  Square  the  Gun" 

Nos.  4  and  6,  or  3  and  5,  shift  the  side-tackle  to  the  quarter-bolt, 
a  keeps  the  sponge,  rammer,  and  worm  in  a  line  with  the  gun ; 
ritcht  rear  man  the  train-tackle ;  handspike-men  assist  with  their 
handspikes ;  1  looks  out  till  the  dispart  is  on  with  the  centre  of 
the  port,  and  gives  the  word  '*  Well  I  Muzzle  to  the  right  or  left." 

Tlfce  detaS  for  fighting  both  Sides, 

Nos.  1,  3,  and  4  never  leave  their  guns.  1  primes  as  the  gun 
pM»  out,  taking  care  not  to  cock  the  lock  till  the  muzzle  is  clear 
of  the  port  sill,  and  not  to  fire  till  the  side-tackle-falls  are  coiled 
A»wn.  After  the  order  ''Fire,"  he  gives  the  word  **Run  in," 
when  all  the  rest  of  the  Nos.  fall  in  to  the  train-tackles  of  the  guns 
<m  their  U/t ;  and  at  the  order  **  Sponge  and  Load,"  he  steps  up  to 
the  right  of  the  gun  clear  of  the  rear  axletreo,  and  gives  sponge  and 
rammer  to  4,  at  the  same  time  serving  the  vent.  3  receives  the 
cartridge  from  the  powder-man,  provides  and  enters  shot  and  wad. 
Tlie  re»it  of  the  Nos.  fall  into  the  train-tackles  of  the  guns  on  their 
rv;A/.  After  the  first  round,  they  go  fi"om  the  train-tackles  of  the 
^os  tliey  have  run  in,  to  the  side-tackles  of  the  guns  to  bo  run 
out,  taking  up  their  places  as  at  their  own  guns,  and  remain  at 
thf««  guns  until  they  are  again  run  in. 

Words  of  Command  for  fighting  both  Sides. 

••  Man  both  sides"— ••  Prime"—"  Point"— '« Muzzle  to  the  right" 
— •'  Muzzle  to  the  left  "— "  Elevate  "— **  Ready  "— *•  Left  guns  "— 
"  Fire"_«»  Sponge  and  load"—"  Fire"—"  Sponge  and  load"—"  Run 
« Tit**— "  Fire  — "  Sponge  and  load"—"  Run  out"—"  Fire"—"  Cease 
firing." 

At  the  word  "  Secure  "  (if  out-board). 

No.  1  gives  the  word  "  Elevate,"  takes  out  the  coin,  and  places  the 
imiiM  <»f  the  train-tackle  under  the  cascablo ;  2  unhooks  and  over- 
uanlii  the  train-tackle ;  3  and  4  put  in  the  tompion,  haul  up  the 
hAif-port,  socuro  the  side-tackles,  and  hook  the  train-tackle  to  the 
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Bide-tackle-bolts ;  5  and  6  aBsist '  3  and  4  in  banling-tant  and 
Becuring  side-tackleH ;  rear  men  seize  the  breeching,  ttotionaiy 
powder-man  retoms  the  powder,  and  the  extra  one  swabs  the  deck. 

At  the  word  "  Sscton"  (if  in-board). 
No.  1  gives  the  word  "  Elevate, "  takes  out  the  coin,  phtces  the  bed, 
sees  the  gnn  laid  square  between  the  housing-bolts,  and  that  all 
the  nnmberB  perform  their  duties  correctly ;  2  prepares  the  train- 
tackle  and  superintends  boosing  taat  the  fnippii^  under  1 ;  3  uid 
4  put  in  the  tompion  and  pass  the  mozzle-lasmug ;  5  and  6  render 
the  breeching  through  the  clinch,  clap  on  the  quartor-seizingB,  paas 
the  frapping-tums  ready  for  bonsing,  and  prepare  the  sidMacUes 
for  firapping  and  secoring ;  stationary  powder-man  retoins  the 
powder ;  extra  powder-man  swabs  the  deck. 


PoeiTIONS. 

LoadiDE. 


Mam  botb  SidKb. 
una :  3  nnuini  3 ;  5  becomn  4 ;  7,  6  ;  9,  9 ;  11,  3 1  13,  T ;  I  rtmu 
Bight  Gum:  4raii*iiu4i  6b«coiiMa3{  B,  S;  10,  5  j  13,3;  3,1. 

NlKB  WOBDS  OP  ComAHD. 

Prima.  I  Rtadj.  1  Spoif*. 

PoiDt.  Fire.  Load. 

EUvate.  )  Stop  the  Vent.  |  Kun  ant. 
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423.  All  British  naval  officers  are  either  in  possession 
of,  or  may  readily  procure,  the  code  of  instructions  for 
the  manual  exercise  of  naval  ordnance  in  their  own 
service.  It  would  therefore  be  superfluous,  and  might 
be  objectionable,  to  publish  instructions  which  are  so 
well  taught  and  generally  circulated  ;  but  comparatively 
few  naval  officers  are  in  possession  of  the  French  system 
of  exercise,  and  it  is  a  sage  maxim  that  officers  should 
be  well  acquainted  with  the  manual  and  practical 
systems  of  other  naval  powers :  the  author  therefore 
inserts  the  French  Exercise,  translated  into  English, 
that  British  officers  may  exactly  know  the  present  state 
of  French  naval  gunnery,  and,  comparing  it  with  the 
"  Exercise  "  published  in  the  first  edition  of  this  work, 
trace  the  progress  which  has  been  made  in  that  important 
branch  of  practical  gunnery  since  the  termination  of  the 
late  war.  Thus  they  may  observe  the  objects  to  which 
the  more  recent  improvements  in  the  French  exerdse 
have  been  directed  ;  and  they  will  not  fail  to  remark, 
that  the  principal  of  these  is  rapidity  in  loading  and 
firing, 

424.  Exercise  of  the  great  guns  in  use  in  the  French 
navy.^ 

The  great  attention  given  of  late  years  to  Naval  Gminery  has  led 
to  useful  and  important  modifications,  both  in  the  fittings  and  also 
in  the  manner  of  working  and  loading  the  guns. 

These  modifications  have  rendered  the  last  exercise,  pnblished  in 
1834,  antiquated,  although  of  recent  date,  and  it  has  become  neoe»- 
eary  to  re^uxange  it. 

The  principal  improvements  in  the  fittings  are  the  elevation  si^ts 


*  Translated  from  '  Les  Exerdces  des  Bouches  k  Feu  en  usage  dam  1* 
Marine.*  Published  by  authority  of  the  Ministre  de  la  Marine  et  dcs 
Colonies. 

Want  of  apace  for  the  insertion  of  the  new  matter  which  recent  iraprorc- 
ments  in  ^nnery  have  rendered  necessary,  withont  increasing  too  much  the 
bulk  of  the  book,  has  induced  the  author  to  make  some  retrenchments  in  the 
Paper  on  the  French  Gun  Exercise  which  was  given  in  the  third  edition.  He 
has  done  so  by  leaving  out  merely  the  details  of  the  motions  executed  by  the 
men  in  the  performance  of  their  several  duties.  All  the  more  important 
matters,  which  constitute  the  course  of  general  instruction — ^loading,  pointing, 
and  firing,  with  the  stowage  and  the  supply  of  ammunition,  have  been 
retained. 
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(iiafuiMM),  peroonioa  locks,  dotonating  tubes,  stop  ooiim,  and  split 
grammot  wads* 

Thfi  el«Tsti<m  sights  have  givon  to  the  pointing  an  accuracy,  a 
fai-ilitr,  an<l  a  quickness,  which  it  never  had  before.  It  is  true  that 
in  rloae  antion,  when  the  rision  is  obscured  by  smoke,  the  benefit 
of  thill  sight  is  diminiNhtHl,  although  it  still  gives  a  good  indication  ; 
ktnl  thu  sdranlago  is  n^Uired  when,  from  the  distance  of  the  object, 
th«*  firu  is  slow,  and  the  smoke  is  blown  away  by  the  breese. 

Tht*  p«<rcnssion  hammer,  the  construction  of  which  is  so  solid  and 
the  UM)  mt  simplo,  and  the  dtttonating  tubes,  have  replaced  with 
gnwt  ailvantage  flint  locks  and  the  ordinary  tubes. 

With  p«>it*UMsinn  locks  and  tub4*s  has  disappeared  the  use  of  the 
|«*»wih*r*hi»m,  which  caused  aoridcmts  and  ddaycsi  the  priming.  The 
fin*  in  iniitantancHiUs,  and  accidents  to  the  lock  are  more  rare  and 
f«si««r  to  liv  n^paired.     The  match  is  only  used  as  a  stand-by. 

The  stop-eoins  which  are  used  in  coast  Intterics  are  also  an  im- 
|«*nant  impniveme nt :  they  are  e4isily  worked.  The  iron  crow 
i  i\mv),  whith  was  so  ciunbrous,  which  caused  wounds,  and  wore 
i*Qt  thfl*  d'M^ks,  is  almost  laid  aside. 

The  split  gmmmet  wad,  from  which  a  piece  of  about  0.8  of  an 
iBrh  m  cut  out,  has  the  great  advantage  of  rendering  easy  the 
•tmnltancvius  blading  of  the  whole  charge,  and  also  takes  up  little 
f«a«m  on  Uiartl.  However,  the  use  of  junk  wads  is  not  alt^igether 
rsf'liHW;  but  they  are  used  only  in  cxc(*ptional  cases,  which  will 
\m  iDdicalrd. 

Tk««is  alt«*rations  in  the  fittings  of  ordnance  have,  of  Connie^ 
l»n'ttf;ht  out  others  in  the  hsMling,  fiointing,  and  firing. 

In  Working  the  guns  there  is  a  great  tcndenc^y  to  too  much  rapi- 
dity. That  t^'ndency  is  blameable,  since  pnK'ipitancy  leads  to 
ituMTuraey.  Now  it  must  Iw  remarked  that,  m  working  guns,  two 
fiifftinrt  fefttums  exist,  vis.,  loading  and  pointing. 

i  9nr  of  tlit^se,  **  the  pointing,**  t*aiuiot  bo  d<ino  with  trx>  much  care 
an«l  ni«*thrud :  the  captain  of  the  gun  should  be  all  calmness  and 
attrntion. 

The  other,  **  the  IisKling,**  on  the  contrary,  cannot  be  done  too 
c|ntf  kly,  if  it  do  not  leoil  to  ae<'idents  tii  the  gun  or  erew. 

It  is  rli«r  that,  other  thinp*  lM*ing  (<«|ua1,  the  a<lvsntAgi*  in  anion 
wvmid  be  to  the  ouiek<««ct  lomler ;  and,  should  it  hap|M*n  that,  frum 
th«>  proximity  of  the  shiiMi,  pointing  in  only  an  a4*o*iMUir>%  it  is 
rTi<ii*nt  that  the  iLiy  wimld  1m*  gatne«l  by  tltoM*  tluit  were  trHin<'<l  to 
thf  '|ui(*k«-«t  loading. 

Tbcmr  ftinsiili'rstions  ap]M«r  dtn-inive ;  and  M>me  trialii  have  lately 
been  undertaken,  fn»m  tho  rrsults  of  which  their  (x>mH*tn<*iis  has 
hem  estaldished. 

The  **  tiointing,'*  then,  should  be  slow,  carrfttl,  and  metho4^<^. 

Thf^  **  Inailing*'  shonbl  be  done  as  quickly  ss  |KMifiible. 

It  im  with  thin  vtf*w  tlmt  we  employ  fia>  Vauitrt^  and  the  intrtiduo- 
ti>«n  «if  th«*  irA<^  r/Lfr;^  mi  (»ni«*. 

The  aiMistant^^  of  twti  loa<lers  in  s]M>uging«  loading,  and  immming 
bomr,  makes  it  qui<*k  and 
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The  form  of  the  ordinary  cartridge  did  not  allow  of  the  sunnlta- 
neouB  loading  in  chambered  gons ;  but  that  difficulty  has  been 
obviated  by  a  new  form,  which  allows  of  the  same  method  of 
loading  in  chambered  and  other  gnns. 

From  the  preceding  we  see  what  ought  to  be  the  view  proposed 
in  this  publication. 

To  prove  all  the  modifications  introduced  into  the  exercise,  and  to 
give  clear  forms  to  the  teaching  of  the  pointing ;  also  all  the  know- 
ledge which  so  important  a  branch  of  the  exercise  merits. 

Also  to  adopt  and  teach  all  methods  useful  to  quicken  the  fire, 
which  experience  has  sanctioned.  In  the  detail,  it  has  been  tried  to 
keep  as  much  as  possible  to  the  old  form,  the  words  of  which  are 
idready  in  men's  memories.  In  new  matter  it  has  been  endeavoured 
to  assimilate  it  as  much  as  possible  to  the  old. 

It  has  been  also  an  object  to  expunge  a  great  deal  of  useless 
verbiage,   which  has  only  been  hitherto  preserved  by  force  of 

habit. 

Everything,  not  being  exactly  in  the  exercise,  has  been  put  in 
the  notes,  as  was  done  in  the  former  editions. 

Lastly,  to  complete  as  much  as  possible  what  ojcight  to  be  the 
course  of  instruction  of  a  seaman  gunner,  all  the  scattered  fragments 
have  been  reunited  in  a  manual,  and  submitted  to  the  Minister  of 
Marine. 


A  Table  of  the  Number  of  Meh  for  the  different  Gonb  in  the  Fbbhch  Navt. 


GUNS. 

Designatkm  of  the  Men. 

se-Pr.and 

Shell  Owk  of 

80. 

ao-Pr.and 

S4-Pr.Loag 

andSbmt. 

i»-Pr,  la-Pr. 

•zid  Shell 

Gimofao. 

8-Fr. 

CHTODadt. 

• 

Captain  of  the  Gun 

Crew 

Powder  Man     .     .     . 

1 

12 

1 

1 
10 

1 

1 
8 
1 

It 

6 

1 

1 

2 

1 

Total       .      . 

14 

la 

10 

8 

4 

£XJ£BCISE. 

Clearing  for  Actioiu 

425.  The  guns  on  each  deck  are  divided  into  two  divisions,  each 
commanded  by  an  officer ;  and  each  of  these  divisions  is  subdivided 
into  two  sections,  commanded  by  officers  or  midshipmen. 

The  clearing  for  action  is  denoted,  according  to  circumstances, 
by— 

The  ordinary  beat  of  drum ; 

The  quick  beat ;  and 

The  "g^n^rale." 
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T\^e  OTdinary  Iwot  denotes  tltat  there  will  be  only  a  si 
ciMB,  on  one  side  only,  and  that  it  will  be  on  that  deck  a 
nde  wbere  the  dram  is  beat. 

Tbfl  qnick  beat,  on  the  co&tmy,  denotes  that  the  ezerc 
genenl,  when  hatchways  are  oovered,  magazinee  open 
1i|^ted,  maguine  and  passage  men  at  their  stations,  pum 
■tone  pioTided,  and  gnus  cast  loose  on  both  aides. 

The  "g^n^iale"  denotes  that  eveiy  preparation  what 
battle  ahonld  be  taken. 

At  tAe  Ordiaarjf  Beat. 
The  CKWs  repair  to  their  pma  on  the  side  where  the  dn 
asd  place  thenuelTee  acoording  to  the  quarter  bill.  (Thi 
ni^Maed  to  be  loaded  and  secnred  outboard,  as  in  harbov 
■hoold  be  housed  or  secured  outboard  for  sea,  they  w: 
looae  immediately.) 

436.  The  accompanyiag  plate  (Fig.  42)  il 
very  distioctly  the  mode  practised  in  the  Free 
of  paemng  np  by  hand,  and  through  scuttles  o 
the  decks,  the  cartridge-cases  for  the  supplj 
ordnance  in  the  several  fighting  decks,  and  of  r 
the  empty  cases  to  the  magazine.  The  fr? 
receiving  the  cartridges  are  not  placed  in  th< 
andl  the  crew  are  called  to  qtiarters,  but  are 
the  fighting  decks :  the  scuttle  is,  till  then,  cloe( 
tompioD.  The  man  below,  placed  on  the  orl< 
receives  the  cartridge-case  from  the  magazine,  ai 
it  in  readiness  to  place  it  in  the  frame  above,  a 
the  preceding  cartridge  is  taken  out.  The  ma 
middle  or  main  deck,  according  as  the  ship  n 
three  or  a  two-decker,  is,  in  lite  manner,  alw 
pored  to  slip  a  case  into  the  frame  over  his  hea 
■apply  of  the  main  deck,  or  upper  deck.  1 
above  is  represented  as  putting  an  empty  case 
canvas  hose,  down  which  they  slide  through  all  i 
to  the  orlop.  The  process  shown  by  the  draw! 
the  sapply  of  the  upper  deck  and  for  the  return 
cartrioge-cases  from  it.  Each  deck  is  suppUec 
manner  by  a  separate  arrangement,  and  t 
method  is  adopted  in  ships  of  all  classes. 
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nliutntion  of  th*  French  mode  ef  hudhig  np  CairUgm  for  Ae  mpplf  of  At  BattaicB 
oa  the  Deck*  of  b  fint-nt«  Ship,  uA  of  retuming  the  emptj  Caitndge  Chh  la  Ibe 
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At  the  Obdbr  ^  Praoide  the  Scores.** 

427.   I%e  Isf  and  1st*)  men  from  the  ship's  side  place  the  sponge 

2nd  and  2nd\  and  rammer  on  the  deck-heads  inboard,  the 

sponge  inside  next  the  gun.     Sponge  cap  off.     Let  down  half  ports, 

provide  match  tnb,  swab,  fire-bucket,  and  lantern.     The  2nd  man 

ftvm  the  ship's  side,  on  the  left  of  the  gun,  provides  shot  and  wads. 

7%eSrdatidSrd*\tBLke  the  handspikes,  place  them  on  the  steps 
4ih  and  4ih  ]  of  the  carriage ;  raise  the  breech,  so  that  the 
captain  of  the  gun  can  draw  out  the  wads  and  train  tackle  (if  they 
are  kept  inside  the  carriage),  and  place  bed  and  coin.  The  hand- 
spikes are  then  placed  on  the  deck,  the  thick  end  towards  the  ship's 
side.     The  same  Nos.  attend  to  the  side  tackles. 

The  Uh  Man  on  the  Left  hooks  the  train  tackle,  the  single  block  to 
the  ring-bolt  in  the  deck,  the  double  block  to  the  train-loop. 

TV  hth  Man  on  the  Right  puts  on  the  apron,  and  provides  seizings, 
rigs,  Ac.,  which  are  kept  in  a  cartridge-case. 

The  last  Man  on  the  right  of  the  2nd  gun  of  each  section  provides 
(and  lights  if  firing  is  ordered^  the  match  placed  in  the  tub  of  the 
section.  At  guns  of  36-pounaerB  the  6th  man  assists  the  5th.  A 
sufficient  number  of  powder-horns  filled  are  kept  in  the  magazines 
rsadj  for  banding  up  if  required. 

T\e  Powder-man  provides  his  case,  and,  if  firing  is  ordered,  goes 
to  the  screens  for  a  full  case. 

The  Cofiain  of  the  Gun  provides  tube-box;  thumb-stall,  or  vent- 
plug,  and  priming-wire  attached  to  his  tube-box ;  he  places  his  gun 
in  the  best  position  for  firing,  and  overlooks  his  gun's  crew. 

Nos,  at  a  Gun  manning  one 


1 

1 

2 

2 

3 

3 

4 

4 

5 

6 

6 

6 

Chief 

Pronder. 

At  the  quick  beat  of  drum. 

As' soon  as  the  crews  are  assembled  on  the  side  ordered  to  be 
■^nnH,  the  officer  commanding  the  battery  gives  the  order  ''  Pro- 
vide stores  ibr  both  sides,"  when  the  men  on  the  right  of  the  gun 
tun  to  the  left,  and  go  over  to  the  opposite  gun.  The  sponger 
becomes  the  captain. 

The  men  to  the  left  of  the  gun  and  the  powder-man  remain  with 
the  captain.  The  1st  and  2nd  men  from  the  ship's  side  pass  to  the 
ri^t  of  the  gun ;  the  3rd,  4th,  and  5th  remain  on  the  left. 


TbeM  are  men  on  opposite  sides  of  the  gnn. 

2   O    2 
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Then  at  each  Chun — 

The  \st  Men  do  what  is  prescribed,  in  tnATinmg  one  side  only,  by 
the  1st  and  2nd  men  from  the  ship's  side. 

Tha  2nd  Men  do  what  is  prescribed,  in  manning  one  side  oxily, 
by  the  3rd  and  4th  men  from  the  ship's  side,  and  hook  also  the 
train-tackle. 

The  Captain  provides  his  tube-box,  and  all  the  articles  ordered  in 
the  manning  one  side  only. 

As  soon  as  the  provisional  captain  (or  that  of  the  opposite  gnn) 
has  finished  everything  at  his  gnn,  he  rejoins  his  proper  gmi,  and 
every  one  restunes  his  proper  No. ;  the  5th  man  on  the  right  pnts 
on  his  apron. 

The  5th  men  on  the  left,  remaining  with  their  proper  captauu, 
provide  as  follow : — 

5^  Man  on  the  left  of  the  Ist  Gun  of  each  Section. — The  match, 
which  is  lighted  if  requisite. 

5th  Man  on  the  left  of  the  2nd  Gun, — ^Ventrbits  and  worm,  which 
are  placed  in  the  rear  of  the  centre  gun  of  each  section,  if  not 
already  there. 

Note. — ^The  dismounting-gear,  spare  carriages,  and  1  apare 
breeching  for  each  section,  ought  to  be  ready  on  the  lower  deck, 
or  orlop. 

Boarding  weapons  are  provided  and  inspected  by  their  owners. 

bth  Man  on  the  left  of  the  3rd  Gun, — Boxes  containing  mnaket 
and  pistol  cartridges,  which  are  placed  ready  for  distribution  to 
boarders. 

2ndrmasters  of  each  Battery  take  their  bags,  which  are  prepared 
beforehand ;  passage-men  take  their  screens  and  funnels,  and  place 
them  in  the  hatchways  which  have  been' shipped  by  carpenters  and 
caulkers. 

Note. — If  clearing  for  action  by  night,  the  ports  will  all  be 
opened  together,  and  only  by  the  express  order  of  the  officer  of  the 
battery ;  the  half  ports  must  never  be  lowered  in  this  case  without 
orders. 

The  "  GenSraler 

The  **Gdn^rale"  comprises  all  arrangements  for  battle,  both  as 
to  manoeuvring  and  working  the  guns.  As  soon  as  it  is  beat  the 
crews  repair  to  their  guns,  on  the  side  indicated,  cast  them  loose, 
provide  uieir  stores,  according  to  the  orders,  and  as  laid  down  in 
the  general  exercise. 

If  clearing  for  action  at  night,  the  hammocks  are  stowed  in  the 
nettings  by  the  men  stationed  in  tops ;  sail-trimmers  make  all  their 
arrangements  for  action ;  the  masters  of  the  different  departments 
see  that  the  stores  for  replacing  wounded  spars,  ropes,  ^.,  are  in 
their  proper  places. 

Mustering. 

Mustering  is  dono  at  each  gun  at  the  same  time.  The  captains 
report  to  the  officers  of  sections,  who  see  everything  correct^  and 
report  to  the  officer  of  the  battery. 
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Exeuoise:  on  one  Side. 

428»  The  captain  of  the  gun  raises  his  sight  to  the  notch  indi- 
cated by  the  officer,  and  according  to  the  charge  which  he  knows  to 
be  in  the  gan.  Then  he  places  himself  to  tiie  right  of  the  train 
tackle,  left  fiaot  flat  and  aavanoed,  knee  bent,  right  leg  stretched 
out,  left  hand  upon  the  base  ring,  and  the  right  hand  grasping  the 
coin. 

The  3ni  men  from  the  ship's  side,  aided  by  the  4th  for  heavy 
gana  (24  and  upwards),  take  the  himdspikes,  place  them  on  the 
stepa  of  the  oamag^  and  raise  or  lower  the  breech,  at  the  order  of 
the  captain,  until  the  gon  is  in  the  proper  line — that  is  to  say, 
when  the  line  of  sight  is  directed  as  much  as  possible  upon  the 
point  which  one  ought  to  see,  when  the  ship  is  in  her  mean  of 
Hilling,  or  the  middle  of  her  roll.  (  Wlteny  during  the  roUy  tlie  point  of 
*tjkt  pasaa  as  much  above  as  below  the  dt^ect.) 

If  the  pointing  is  very  oblique,  he  commences  by  throwing  the 
gun  forward  or  aft  until  nearly  in  the  right  direction.  Then  gets 
his  correct  elevation,  and  waits  for  the  second  motion  to  correct 
his  pointing. 

"  Jfre.'* — In  two  motions. 

1st  Motion. — ^The  captain  of  the  gun  waits  until  the  motion  of  the 
ship  brings  the  object  on  with  the  points  of  his  sight ;  when  it  is 
nearly  on  he  gives  a  signal,  then  fires  by  pulling  strongly  the 
trigger-line.  At  the  signal  from  the  captain,  the  Nos.  in  charge  of 
the  side  tackle-falls  throw  them  down  clear  of  the  trucks ;  hand- 
ii«>ik»-men  ground  their  handspikes;  all  the  other  Nos.,  except 
thoae  next  the  ship's  side,  go  quickly  to  the  train  tackle,  and  draw 
the  gun  in  to  a  taut  breeching.      * 

The  Noa.  next  the  ship's  side  take  the  stop-coins  and  chock  the 
tmcka  aa  soon  as  the  carriage  is  clear  of  the  port;  the  captain 
makes  vp  his  trigger-line  and  half-cocks  his  lock. 

The  left  rear-man  chokes  the  luff  of  the  train  tackle ;  the  other 
Nua.  cloae  up. 

Norc. — In  firing,  when  there  is  no  danger  of  the  gun  running 
out  again,  the  stop-coins  may  be  attended  by  the  2nd  men  from  the 
ship**  side ;  the  1st  Nos.  can  then  jump  in  quickly  to  sponge,  and 
the  2nd  man  on  the  right  is  sooner  reaay  to  pass  the  sponge. 

2.u/  Motion. — The  3rd  men  on  the  right  and  left,  aided  by  the  4th 
firr  heavy  g^uns,  take  the  handspikes,  raise  or  lower  the  breech  for 
the  captain  to  place  the  gun  in  the  best  position  for  loading. 

The  other  Nos.  coil  down  side  and  train  tackle-falls,  the  hand- 
iipikes  are  grounded,  and  every  one  resumes  his  former  position. 

*'  jStop  the  venty  sponge^  and  give  the  rammer.*' 

Ijf  Motion. — ^The  captain  of  the  gun  takes  the  priming-wire  in  his 
liglit  hAod,  and  forces  it  into  the  vent  to  see  if  it  is  clear.  He 
then  serves  the  vent  with  his  left  thumb  until  the  g*m  is  loaded, 
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not  taking  it  off  to  see  if  the  charge  is  home  until  the  loadera  have 
retired  clear  of  the  muzzle. 

The  loader  and  sponger  step  to  the  muzzle,  passing  over  the 
breeching  and  side  tackle ;  the  2nd  man  from  the  right  gives  the 
sponge  to  the  sponger,  which  he  forces  into  the  piece,  and  then  the 
rammer  is  placed  between  the  loader  and  sponger,  the  staff  resting 
on  the  port  and  the  head  on  the  deck,  touching  the  fore-truck. 

2nd  Motum, — The  sponger,  aided  by  the  loader,  turns  the  sponge 
several  times  at  the  bottom  of  the  bore,  so  as  to  make  use  also  of 
the  worm,  which  is  let  into  the  centre  of  the  sponge  head ;  he  then 
withdraws  it,  turning  it  round  continually,  and  gives  it  several 
blows  to  throw  off  any  dirt,  <fec.,  and  then  gives  it  to  the  2nd  man 
on  the  right ;  he  then  takes  the  rammer  with  his  left  hand. 

The  captain  introduces  the  priming-wire  into  the  vent  to  see  if  it 
is  clear;  if  not,  he  gives  the  word  "  sponge,"  and  the  2nd  man  on 
the  right  gives  the  sponge  again  to  the  sponger.  The  captain 
serves  the  vent  again. 

The  right  rear-man  wipes  the  hammer  and  inspects  the  sponge 
and  rammer-head ;  the  side  tackle-falls  are  passed  to  the  two  rear- 
men,  who  lay  them  on  the  deck. 

*'  Loadr 

The  loader  makes  a  half-&ce  to  the  left,  receives  the  cartridge 
from  the  powder-man,  which  he  enters  bottom  first ;  he  then  enters 
successively  shot  and  wad,  which  are  given  to  him  by  the  2nd  man 
on  the  left,  who  resumes  his  place. 

The  sponger  during  this  prevents,  if  necessary,  the  charge  from 
falling,  by  placing  his  right  nand  before  the  mm^e. 

As  soon  as  the  charge  is  introduced,  the  sponger  and  loader  force 
it  home  to  the  bottom  of  the  bore  by  successive  motions  with  the 
rammer  at  the  full  extent  of  thg  arm,  pressing  strongly  against  it 
at  the  last ;  the  sponger  makes  sure  that  it  is  home  by  the  length 
of  the  rammer,  and  notifies  it  to  the  captain  by  striking  against  the 
face  of  the  piece.  He  stretches  his  right  arm  out,  his  left  hand 
upon  the  muzzle,  ready  to  ram  home ;  the  loader  places  himself  in 
a  similar  position. 

As  soon  as  the  powder-man  has  given  his  cartridge  he  goes  for 
another,  carrying  his  case  imder  the  left  arm,  having  his  right 
hand  on  the  Hd. 

"  Ram  Homey 

The  sponger  and  loader  give  two  blows,  the  loader  then  returns 
to  his  place;  the  sponger  withdraws  the  rammer,  gives  it  to  the 
next  man,  who  places  it  on  the  deck :  the  sponger  then  resumes 
his  place. 

As  soon  as  this  is  done  the  captain  pricks  the  cartridge  with  one 
thrust;  if  he  sees  that  it  is  not  home,  he  gives  the  order  '*ram 
home ;"  and  the  sponger  and-  loader  ram  home  again. 

At  the  same  time  the  left  rear-man  places  the  handspike  in  the 
square  ring,  ready  for  the  captain  to  keep  the  gun  square  in  the 
port  whilst  running  out,  goes  to  the  train  tackle,  unchokes  the  luff, 
takes  the  fall  in  his  hand  ready  to  ease  away  in  running  out. 


J 
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The  ri^t  reuMnan  and  the  next  No.  to  the  left  rear-man  give  the 
aide  tacUe-fiEdl  to  the  other  men. 

The  qx»nger  and  loader  aee  that  the  atop-ooina  are  eaay  to  dia- 


If  the  ezeroiae  continnea,  it  ia  reanmed  from  the  aeoond  order 
after  **  prick  the  oartridge.** 

''Bun  Outr 

IM  MaHan. — ^The  captain  of  the  gun  takea  the  handapike  in  hia 
left  hand,  ready  to  diroot  the  gon  aqnare  in  the  port  Tne  sponger 
and  loader  take  away  the  atop-ooina  and  place  them  in  their  rear, 
then  they  lift  the  breeching  to  keep  it  clear. 

2Mi  Mcftkm, — ^The  captain  givea  a  aignal  with  hia  right  hand  to 
mn  ont  aqnare  in  the  port  Aa  aoon  aa  it  ia  done,  the  4th  man  on 
the  left  nnahipa  the  handspike  and  places  it  on  the  deck.  The 
captain  primes  and  keepa  the  gon  ont  by  placing  the  side  tackle- 
iaUa  over  the  button ;  they  are  held  by  the  2nd  men  on  each  side. 

NoTB. — It  would  save  time  to  place  the  tube  in  the  vent  aa  aoon 
aa  the  cartridge  ia  pricked ;  but  in  action,  it  must  be  left  to  the 
intelligence  of  the  captain  of  the  gun  to  prime  at  any  time  before 
the  gOB  iaout 

429.  Notes  on  the  different  Orders    at   the   Gun 


On  «*  Prime." 

It  ia  eaaential  that  the  cup  of  the  tube  should  be  pressed  close 
down  on  the  vent  patch,  ao  that  the  blow  of  the  hanuner  (diould  be 
cffieaciona,  and  thiU  it  ahould  not  miss  fire. 

If  perouasioQ  tnbea  are  not  at  hand,  or  if  the  lock  is  broken,  the 
prinung  ia  done  by  a  powder*hom,  which  is  alung  over  the  shoulder 
nom  left  to  right 

The  captain  takes  the  powder-horn  in  hia  right  hand,  hia  little 
finger  on  the  trigger,  and  introducea  powder  into  the  vent  with  hia 
priming- wire;  the  vent  ia  filled,  and  a  small  train  laid  before  the 
vent  Mid  well  bruised  to  ensure  its  being  ignited  by  the  match. 

On  ''Pomtr 

The  distance  of  the  object  is  given  by  the  captain  of  the  ship. 
if  the  captain  of  the  gun  has  not  received  any  orders,  or  if  there  is 
no  officer  near  him,  hia  own  intelligence  must  supply  the  want 

To  give  the  proper  elevation,  he  ahould  know  what  charge,  both 
of  powder  and  shot  i*  in  the  gun. 

When  the  captain  of  the  gun  wanta  the  breech  raised,  he  placea 
hia  left  hand  on  the  baae  ring ;  and  so  long  aa  hia  fingers  are  raised, 
the  Noa.  raiae  the  breech.  When  he  lowers  his  fingers,  dthe  breech 
ia  lowered  alao,  but  alowl^  and  steadily,  so  that  the  captain  may 
follow  eaaily  the  line  of  ai^^t,  and  thrust  home  the  coin  when  the 
elevation  is  correct 

If  the  pointing  should  be  ao  oblique  aa  to  render  it  necessary  to 
give  the  direction  before  Ihe  elevation,  the  captain  placea  hia  left 
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hand  upon  the  button,  and  indicates  with  his  right  how  he  wiahes 
the  carriage  moved.  The  quickness  and  fulness  of  his  motions 
indicate  more  or  less  training.  When  the  direction  is  good,  he 
brings  his  right  hand  to  the  button  and  holds  it  horizontal. 

As  soon  as  the  captain  takes  the  trigger-line  the  Nos.  presB  the 
handspikes  against  the  brackets,  and  train  to  the  right  or  left, 
acoorcung  to  orders  given  with  the  left  hand,  holding  the  aim  out 
at  fuU  length ;   when  the  object  is  on^  he  reverses  his  hand,  the* 
palm  towards  the  deck. 

The  signal  ** ready"  is  made  by  raising  the  left  arm:  diis — 
which  is  preparatory  to  firing,  the  signal  being  to  let  fidl  quickly 
the  left  arm — ought  only  to  be  done  the  very  moment  before  pulling 
the  trigger-line,  so  as  not  to  require  again  the  handspikes,  which 
are  raised  perpendicularly  to  be  clear  of  the  carriage. 

Itules  far  painting. 

The  detail  of  the  exercise  gives  a  general  idea  of  the  roles  of 
pointing ;  but  in  action  many  things  may  occur  to  modify  them. 

There  are  different  modes  of  pointing,  which  are  designated  by 
the  following  expressions : — 

En  bdie. — Horizontal  fire,  with  the  gun  in  the  centre  of  the  port. 

Direct. — Gun  in  the  centre  of  the  port,  but  the  axis  out  of  the 
horizontal  line  according  to  the  distance. 

Obiique. — When  in  pointing  it  is  necessary  to  throw  the  breech 
towards  the  bow  or  stem,  ine  order  is,  "  Point  for  chasing,"  or 
'*  Point  for  retreating,"  to  express  that  the  gun  should  be  extreme 
trained. 

En  pUin  hois. — ^When  you  point  so  as  to  hit  the  hull  of  your  enemy' 
near  Uie  mainmast. 

For  the  Water^ins. — To  point  so  as  to  hit  the  water-line.  It  is  of 
advantage,  in  this  mode  of  firing,  to  avail  yourself  of  the  enemy's 
rolling  from  you. 

There  is  also  firing  to  dismast,  but  this  veiy  uncertain  practice, 
which  causes  nearly  eveiy  shot  to  be  thrown  away,  and  which  was 
one  of  the  gravest  errors  of  our  last  war,  is  now  almost  entirely 
exploded. 

It  ought  only  to  be  done  at  the  express  order  of  the  captain  of 
the  ship.  In  this  firing  you  should  point  at  l^e  fore  catharpins 
principally. 

Firing  is  called  direct  when  the  shot  strikes  the  object  without 
any  previous  graze. 

It  IS  called  '*  ricochet "  when  it  strikes  the  water  before  the  object. 
This  last,  which  is  sometimes  very  advantageous,  should  be  prin- 
cipally used  in  smooth  water. 

Raking  fire  is  when  the  shot  ranges  from  stem  to  stem,  or  tioe  versd. 

Diagonal  firing  is  when  the  shot  takes  the  direction  from  oat^iead 
to  quarter. 

The  captain  of  the  g^un  must  bear  in  mind  that  in  direct  firing  he 
must  first  get  his  elevation,  and  then  correct  his  line  of  direction. 

In  oblique  firing  he  must  get  the  line  of  his  object  nearly  on,  then 
us  correct  elevation,  and,  lastly,  correct  his  line  of  direction.     If 
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thin  were  not  done  in  oblique  firing,  one  part  would  deiange  the 
other. 

When  the  ship  is  rolling  much,  the  gnn  is  laid,  as  near  as  pos- 
sible, parallel  to  the  deck,  and  then  yon  wait  until  the  motion  brings 
the  object  on  with  the  points  of  your  sight. 

I£»  on  the  contrary,  the  rolling  is  moderate,  and  the  vessel  heeling, 
the  captain  places  his  gun  for  the  main  heel  occasioned  by  the  action 
of  the  wind  on  the  sails,  to  which  the  ship  would  steadily  heel  if  it 
wa«  not  thrown  out  by  Uie  combined  action  of  sea  and  wind. 

When  double-shotted,  you  must  point  higher  as  the  range  is  de- 


If  the  tangents  do  not  give  the  elevation  for  double  shot,  the  in- 
teUigence  of  the  captain  of  the  gun  will  supply  it. 

The  captain  must  also  look  out  for  yawing,  but,  as  this  is  slow 
and  uncertain,  he  must  not  wait  as  when  rolling ;  and  he  must  not 
heaitate  to  point  his  gun  forward  or  aft,  to  get  his  object  on  at  the 
eaiiieat  moment. 

If  the  sea  is  smooth,  you  fire  when  you  roll  towards  your  enemy, 
rather  than  from  him,  so  as  to  preserve  the  chance  of  ricochets. 

In  exercise,  the  captains  of  guns  ought  always  to  point  at  some 
object,  and  follow  it  uirough  roUing  and  yawing. 

The  captain  of  the  gun  ought  never  to  fire  if  his  object  is  not  on, 
or  if  the  side-tackle  falls  are  not  dear.  To  fire  at  random  is  to 
waste  stores,  heat  the  gun,  fiettigue  the  crew,  make  smoke,  and  lose 
time  Qseleosly.     He  ought  never  to  fire  if  not  sure  of  his  aim. 

To  ignite  tiie  tube,  the  hammer  ought  to  strike  full  upon  the  cup : 
to  make  sure  of  this,  the  captain  must  hold  the  trigger-line  ex- 
tended, his  hand  in  a  line  with  the  hammer,  and  puU  strongly  and 
without  jerking. 

If  the  tube  miss  fire,  it  is  changed ;  but  if  it  bums  priming  with- 
oQt  communicating  with  the  cartridge,  he  must  not  prime  again 
ontfl  the  Kmoke  has  ceased.  To  do  so  he  comes  up  to  the  left  of 
the  gun,  and  then  rectifies  his  pointing  before  he  fires.  If  any 
particles  of  fire  have  fiillen  on  the  deck  viej  are  extinguished  witib 
a  swab. 

If  the  ship  be  dismasted,  and  a  portion  of  sails  or  rigging  hanging 
over  the  guns,  they  should  not  be  fired,  for  fear  of  setting  fire  to 
the  ahip. 

In  using  *'  Billette^s  **  tube,  which  is  fixed  in  the  vent  with  a 
hriok«  the  captain,  after  having  attached  to  it  the  trigger-line,  goes 
Uf  the  rear,  clear  of  the  recoil ;  he  holds  the  trigser-line  slack,  and 
fires  with  a  strong  jerk,  as  if  he  wished  to  break  a  line  fiftst  at  one 
iA  Its  extremities. 

At  the  moment  when  the  captain  lowers  his  left  arm  which  he 
hdd  out,  the  Noe.  let  go  quickly  the  sido-tackle-falls  :  if  the  water 
M  smooth,  and  lee  guns  manned,  they  may  be  let  go  at  the  signal 
••  ready." 

It  is  impossible  to  haul  through  the  slack  of  the  train-tackle  suf- 
fidentlj  quick  on  the  recoil  of  the  gun :  therefore,  at  the  word, 
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**  ready,"  the  left  rear-man  takes  all  parts  in  his  hands,  and,  when 
the  gun  is  fired,  all  the  Nos.  go  smartly  to  run  it  in.  The  sponger 
and  loader  hold  the  stop-coins  ready  to  catch  the  fore  tmcks. 

If  the  ship  is  rolling  so  that  the  gun  might  ran  out  a|pain«  the 
right  rearman  ought  to  nipper  the  train-tackle  with  his  hands  whilst 
the  left  rear-man  chokes  the  luff. 

To  enable  the  stop-coins  to  be  easily  withdrawn,  they  shcmld 
only  be  put  under  the  trucks  by  a  small  part  of  their  breadth  and 
obliquely. 

"  Stop  the  Vent,  Sponge.'' 

If  the  captain  of  the  gun  cannot  clear  the  vent,  he  gives  nodce 
to  the  nearest  officer,  who  causes  it  to  be  cleared  by  the  men  carry- 
ing drills. 

It  is  very  important  to  serve  the  vent  well,  to  stifle  any  air  and 
extinguish  any  fire  which  might  remain  in  the  Iwre  and  ignite  the 
newly-introduced  cartridge.  This  is  of  the  greatest  consequence ; 
and  no  matter  how  quick  the  firing  may  be,  the  captain  must  n«\trr 
cease  to  stop  the  vent  as  long  as  the  loaders  are  before  the  gmi. 

Most  accidents  may  be  traced  to  this  source. 

Note. — ^On  board  some  ships  a  vent-plug,  which  leaves  the  captain 
at  liberty,  has  been  used  with  advantage ;  but  it  ought  to  be  nad^ 
with  the  greatest  exactness,  for  if  badly  made  it  would  be  dangviuos 
to  use  it,  as  the  compression  of  air  in  the  gun,  on  intn>dacing  the 
charge,  would  blow  it  out. 

The  sponger  must  pay  attention  not  to  strike  the  sponge  aatni^t 
the  bottom  of  the  bore,  so  as  to  break  the  worm  and  render  it 
useless. 

The  sponging  should  bo  done  with  great  care,  so  as  to  withdraw 
anything  supeifiuous,  and  clean  the  bore.  Wlienever  the  s|iuni:r 
cannot  draw  out  the  bottoms  of  the  old  cartridges,  a  worm  mji^t 
be  used. 

Tapping  the  spong;e  on  the  muzzle  ought  never  to  last  longer  than 
whilst  the  captain  is  ascertaining  that  the  vent  is  clear.  Thi>  clean- 
liness of  the  sponge  ought  never  to  stop  the  loading  of  the  gun. 

As  the  exercise  directs,  it  is  the  duty  of  the  right  rearnnan  :«• 
examine  and  clean  sponge  and  rammer. 

It  is  during  this  mention  that  the  gun  should  be  refreshed  if  n^ 
ccssary :  with  this  view  the  sponge  is  sprinkled  by  hand  beli«re  it 
is  put  into  the  gun. 

When  there  is  so  much  sea  as  to  cause  the  ports  to  be  lowered  m 
soon  as  the  gun  is  fired,  the  muzzle  is  laid  fair  for  the  scuttle,  *• 
as  to  allow  the  sponge  to  be  passed  through  it« 

If  two  ships  are  very  close,  and  there  is  not  room  to  me  staf 
sponges,  roi)e  ones  must  be  used. 

It  so  rarely  happens  that  it  is  necessary  to  sponge  or  even  U*  nxn 
home  a  second  time  with  the  common  gun,  that  in  these  exceptii>cu! 
cases  the  order  may  be  given  viva  voct. 

"  Loadr 
In  giving  the  oartridgo  to  the  loader  the  powder^nan  holik  hm 


I*AkT  IV.  FR£NCU  EXEBCI8E.  459 

l»*x  onoD  tlio  abortetft  time  powible,  to  be  safe  from  the  fire  of  the 

W'heu  m  C4unntlge  is  found  bant  in  the  omo  it  must  not  be  taken 
oot  (ur  ftmr  of  ft|iiiiing  tlio  powder.  In  this  cane  it  ia  returned  to 
tJi**  lui^c.uiiuc*.  and  notice  given  of  the  accident. 

If  tli<*  (iirtritlgi*  tiumtii  in  the  U>ro,  00  aa  to  leave  a  train  of  powder 
in  tiii<  torn,  a  junk  wad  in  umchI  to  Bcni|)e  up  the  powder. 

1  b«*  Uitu>m  of  the  cartridge  muat  tie  entered  first,  ao  that  that 
|«rt  of  it  which  projecta  beyund  the  ligature  may  not  hinder  the 
raitnd;;!*  fmm  g^HUg  home  in  the  bore,  or  leave  piecea  on  fire. 

r^iniY  the  aiUiption  of  the  chargea  of  |  and  i,  it  ia  uaeleaa  to  bleed 
tli«  i«rtridgi« :  tlie  object  of  duing  thin,  which  waa  not  to  atrain 
thf  giin.  and  to  uiake  mure  aplintera,  haa  been  carried  out  by  the 
!*•  w  ( liAr;r<*M« 

Tt>  (m  iliuto  the  aimnltancoua  loading,  that  part  of  the  cartridge 
U-\i»bd  thff*  lipiture  ahonld  be  cut' to  two  inchea,  and  made  up  in 
%'..•*  form  of  a  i-t^'kade.  mi  that  the  ball  in  going  home  ahould  not 
yuB  againat  the  enci  of  the  cartridge. 

No  imire  than  one  ahot  ahould  be  uaed,  without  expreaa  ordem 
fr«  itii  thf»  olBrc*r  of  the  battery.  If  round  and  grape  arc  uaed,  the 
latt«<r  ahiiuld  lie  entered  laat :  in  thia  oaae  a  junk  wad  ahould  be 
m.<l. 

Tho  wad  ia  alwa^-a  the  huit,  and  only  one  ia  uaed,  no  matter  how 
many  pnij^Niiloa.  A  wad  ia  never  placed  on  the  cartridge,  aa  it 
diuuutjihea  the  range,  augmenta  the  recoil,  and  makea  the  loading 

In  the  Navy  two  kinda  of  wada  are  uaed.  The  aplit  grummet 
wail,  which  haa  a  M>ctifin  of  about  *8  of  an  inch  cut  out  to  n^nder  ita 
intniilQ«*tion  eaiiier,  makea  it  eaay  to  load  aimultaneouidy,  and  k4H*{iM 
h'liM*  in  the  Imn*  very  well,  acting  aa  a  we<lgo  lictween  the  bore 
•uid  the  fthtit.     It  ia  alao  very  handy  to  atow  away. 

The  jttnk  W41I  iji  very  eaaily  put  out  of  form  on  iKMird,  and  it 
oftm  rv«|uir«fi  U*<iting  and  rxdling  before  it  ctin  l^e  enter<»«l.  It  n«n- 
<l«'ni  the  Aiiiiiiiti»n<M>iui  loading  difficult,  if  m»t  im|ioiiiiil»le.  It  ought 
I't.ly  to  \k*  nm^\  wben,  the  cartridge  being  broken,  it  ia  neceaaary 
141  tM-rafv*  up  the  |Kiwder  along  the  lioro :  alao  when  the  gun  ia  likely 
t»»  rv'niAtn  luadM  for  aomo  time,  aa  with  thia  wad  it  would  lie  eaay 
t  •  <lraw  the  i^rtridge  out  without  bunting  it ;  Imt  in  thia  caae  the 
m^\  »h«*ulil  U«  rummi*<l  h<ime  upin  the  cartridge,  to  ke<*p  off  the 
»hi>t  if  r^illintC  alHUtt  in  the  gun. 

If  gmmmft  wm\n  lie  ex)iaujit«*«l,  they  are  eaaily  replare<l  by  a 
•iiniib'  \*utt*  of  ni|>4*,  of  a  aixe  iH|ind  to  a  grummet  wad. 

If  th«'  •].«*!  wilf  mit  go  into  tiie  gun,  it  ia  put  on  one  aide  to  U* 
«!*an««L  If  it  jafim  in  the  gim,  it  muat  not  lie  furred,  but  drawn 
••ttt  tliia  ia  done  by  rHi^tllg  tlie  brveeh  and  knocking  the  muudo 
a,r«in«t  tht*  iHirlnill.  or  by  uaing  the  acoop. 

1  Im*  niarka  nn  the  rammer  ahould  lie  known  by  night  aa  by  day. 
lh«%  •*•■  uiaile  for  the  middle  charge  at  i,  and  the  a|iongi*r  muat 
jnii:**  «*f  the  iliffernm^e  anc^»r«ling  to  the  charge  uik^I. 

I  u  avoid  borating  the  gun,  no  a|iace  ahould  remain  b(»twt«en  the 
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'*  ready,"  the  left  rear-man  takes  all  parts  in  his  hands,  and,  when 
the  gun  is  fired,  all  the  Nos.  go  smartly  to  run  it  in.  The  sponger 
and  loader  hold  the  stop-coins  ready  to  catch  the  fore  trucks. 

If  the  ship  is  rolling  so  that  the  gun  might  ran  out  again,  the 
right  rearman  ought  to  nipper  the  train-tackle  with  his  hands  whilst 
the  left  rear-man  chokes  the  luff. 

To  enable  the  stop-coins  to  be  easily  withdrawn,  they  should 
only  be  put  under  the  trucks  by  a  smalL  part  of  their  breadth  and 
obliquely. 

" Stop  the  Ventf  Sponge" 

If  the  captain  of  the  gun  cannot  clear  the  vent,  he  gives  notioe 
to  the  nearest  officer,  who  causes  it  to  be  cleared  by  the  men  carry- 
ing drills. 

It  is  very  important  to  serve  the  vent  well,  to  stifle  any  air  and 
extinguish  any  fire  which  might  remain  in  the  bore  and  ignite  the 
newly-introduced  cartridge.  This  is  of  the  greatest  consequence ; 
and  no  matter  how  quick  the  firing  may  be,  the  captain  must  never 
cease  to  stop  the  vent  as  long  as  the  loaders  are  before  the  gon. 

Most  accidents  may  be  traced  to  this  source. 

Note. — On  board  some  ships  a  vent-plug,  which  leaves  the  captain 
at  liberty,  has  been  used  with  advantage ;  but  it  ought  to  he  made 
with  the  greatest  exactness,  for  if  badly  made  it  would  be  dangerous 
to  use  it,  as  the  compression  of  air  in  the  gun,  on  introducing  the 
charge,  would  blow  it  out. 

The  sponger  must  pay  attention  not  to  strike  the  sponge  agednst 
the  bottom  of  the  bore,  so  as  to  break  the  worm  and  render  it 
useless. 

The  sponging  should  be  done  with  great  care,  so  as  to  withdraw 
anything  supei^uous,  and  clean  the  bore.  Whenever  the  sponge 
cannot  draw  out  the  bottoms  of  the  old  cartridges,  a  worm  must 
be  used. 

Tapping  the  sponge  on  the  muzzle  ought  never  to  last  longer  than 
whilst  the  captain  is  ascertaining  that  the  vent  is  clear.  The  clean- 
liness of  the  sponge  ought  never  to  stop  the  loading  of  the  gun. 

As  the  exercise  directs,  it  is  the  duty  of  the  right  rear-man  to 
examine  and  clean  sponge  and  rammer. 

It  is  during  this  mention  that  the  gun  should  be  refreshed  if  ne- 
cessary :  with  this  view  the  sponge  is  sprinkled  by  hand  before  it 
is  put  into  the  gun. 

When  there  is  so  much  sea  as  to  cause  the  ports  to  be  lowered  as 
soon  as  the  gun  is  fired,  the  muzzle  is  laid  fair  for  the  scuttle,  so 
as  to  allow  the  sponge  to  be  passed  through  it. 

If  two  ships  are  very  close,  and  there  is  not  room  to  use  staff 
sponges,  rope  ones  must  be  used. 

It  so  rarely  happens  that  it  is  necessary  to  sponge  or  even  to  nun 
home  a  second  tune  with  the  common  gun,  that  in  these  exceptional 
cases  the  order  may  be  given  vivd  voce, 

"  Loadr 
In  giving  the  cartridge  to  the  loader  the  powder-man  holds  his 
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box  open  the  shortest  time  possible,  to  be  safe  from  the  fire  of  the 
neij^hoouring  guns. 

Whea  A  cartridge  is  found  burst  in  the  case  it  must  not  be  taken 
oQt  fur  fear  of  spilling  the  powder.  In  this  case  it  is  returned  to 
the  miigazine,  and  notice  given  of  the  accident. 

If  the  cartridge  bursts  in  the  bore,  so  as  to  leave  a  train  of  powder 
in  the  gun,  a  junk  wad  is  used  to  scrape  up  the  powder. 

The  bottom  of  the  cartridge  must  be  entered  first,  so  that  that 
fiart  of  it  which  projects  beyond  the  ligature  may  not  hinder  the 
Cttitridge  from  going  home  in  the  bore,  or  leave  pieces  on  fire. 

Since  the  adoption  of  the  charges  of  -J-  and  |,  it  is  useless  to  bleed 
the  cartridges :  the  object  of  doing  this,  which  was  not  to  strain 
the  gun,  and  to  make  more  splinters,  has  been  carried  out  by  the 
uvw  charges. 

To  fiicilitate  the  simultaneous  loading,  that  part  of  the  cartridge 
l^oTond  the  ligature  should  be  cut  to  two  inches,  and  made  up  in 
the  form  of  a  cockade,  so  that  the  ball  in  going  home  should  not 
jam  against  the  end  of  the  cartridge. 

No  more  than  one  shot  should  be  used,  without  express  orders 
from  the  officer  of  the  battery.  If  round  and  grape  are  used,  the 
latter  should  be  entered  last :  in  this  case  a  junk  wad  should  be 

UMfd. 

The  wad  is  always  the  last,  and  only  one  is  used,  no  matter  how 
many  projectiles.  A  wad  is  never  placed  on  the  cartridge,  as  it 
diminishes  the  range,  augments  the  recoil,  and  makes  the  loading 
lunger. 

In  the  Navy  two  kinds  of  wads  are  used.  The  split  grummet 
wad,  which  has  a  section  of  about  *8  of  an  inch  cut  out  to  render  its 
intmduction  easier,  makes  it  easy  to  load  simtdtaneously,  and  keeps 
home  in  the  bore  very  well,  acting  as  a  wedge  between  the  bore 
kixd  the  shot.     It  is  also  very  handy  to  stow  away. 

The  junk  wad  is  very  easily  put  out  of  form  on  board,  and  it 
often  requires  beating  and  rolling  before  it  can  he  entered.  It  ren- 
d(-ni  the  Kiiuultaneous  loading  difficult,  if  not  impossible.  It  ought 
only  to  bo  used  when,  the  cartridge  being  broken,  it  is  necessary 
Ui  iKrnipe  up  the  powder  along  the  bore :  idso  when  the  gun  is  likely 
u»  remain  loaded  for  some  time,  as  with  this  wad  it  would  be  easy 
t'*  draw  the  cartridge  out  without  bursting  it;  but  in  this  case  the 
W4d  should  be  rammed  home  upon  the  cartridge,  to  keep  off  the 
»K«yt  if  roiling  about  in  the  gun. 

If  grummet  wads  be  exhausted,  they  are  easily  replaced  by  a 
timpl«  piece  of  rope,  of  a  size  equal  to  a  grummet  wad. 

If  the  sliot  wilt  not  go  into  the  gun,  it  is  put  on  one  side  to  be 
<  l**aned«  If  it  jams  in  the  gun,  it  must  not  be  forced,  but  drawn 
OQt:  this  is  done  by  raising  the  breech  and  knocking  the  muzzle 
•piinst  the  portsill,  or  by  usins  the  scoop. 

The  marks  on  the  rammer  should  be  known  by  night  as  by  day. 
IVy  an*  made  for  the  middle  charge  at  i,  and  the  sponger  must 
jibl|p9  of  the  difference  according  to  the  chai^  used. 

Tu  avoid  bursting  the  gun,  no  space  should  remain  between  tho 
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cartridge  and  shot ;  fio  that  the  sponger  shoidd  look  carefollj  to 
the  mark. 

In  going  for  another  cartridge  the  powder-man  should  pass  along 
the  side  which  is  not  engaged,  keeping  his  case  always  carefully 
shut. 

**  Mam  homeJ* 

You  should  not  ram  home  too  strongly  on  the  charge,  as  powder 
reduced  to  dust  ignites  more  slowly  than  in  grains,  and  gives  lees 
range. 

There  is  also  more  danger  of  driving  the  bottom  of  the  cartridge 
into  the  chamber,  which  might  be  dangerous  to  the  succeeding 
cartridge. 

'*  Hun  out.*" 

The  captain  of  the  gun  must  run  his  gun  out  square  in  the  port, 
to  facilitate  the  pointing,  and  so  that  the  half-ports  may  be  shipped 
if  necessary ;  but  if  the  pointing  is  likely  to  be  oblique  for  some 
time,  he  must  run  out  the  gun  on  that  bearing,  taking  care  to  leave 
room  for  sponging,  &o. 

The  numbers  work  together,  running  out  hand  over  hand,  and 
not  by  jerks.  The  left  rear-man  attends  the  train-tackle,  whic^  he 
keeps  in  his  hand,  easing  the  gun  out,  so  as  not  to  go  too  stron^y 
against  the  ship's  side,  which  would  start  the  charge. 

There  is  another  mode  of  easing  the  gon  out,  no  matter  horw 
heavy  the  rolling,  which  is  by  taking  a  torn  with  the  fisdl  round  all 
parts,  which  causes  more  friction.  It  is  in  that  case  attended  by 
both  rear-men — ^the  left  rear-man  to  ease  away,  and  the  right  to  see 
the  £bJ1  clear. 

430.  To  leave  one  side  and  man  the  other. 

The  third  man  on  the  right  gives  the  apron  to  the  captain,  who 

E laces  it  on  the  breech,  and  causes  eadi  side-tackle  &11  to  he 
racketed.     He  leaves  whatever  is  necessaiy  on  the  button. 
Ntunbers  on  the  right  of  the  gun  face  to  the  left.     Those  on  the 
left  face  to  the  right.     Captain  and  powder-man  make  a  half-turn. 

431.  One  side  being  manned,  to  man  the  other  also. 

"  To  man  bath  side^r 

The  captains  of  even  guns,  if  the  starboard  side  is  manned-~of 
odd  guns,  if  the  port  side  is  manned — leave  their  tube-box  on  the 
button :  the  right  recuman  leaves  also  his  apron  with  small  gear. 

Note. — ^The  guns  are  numbered  from  forward. 

Men  face  to  the  right  and  left,  ready  to  go  to  the  corresponding 
gun  on  the  other  side. 

The  three  first  numbers  on  the  right  of  the  guns  which  remain 
face  to  the  left,  and  the  first  man  on  the  left  fistces  to  the  right. 
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432.  Exercise  of  the  Shell-Guns  of  22  Centimetres 
(80),  and  of  16  Centimetres  (30). 

In  loading  with  hollow  shot,  the  shell-gun  of  30  is  worked  in  the 
same  manner  as  that  of  22  centimetres ;  and  it  is  only  with  solid 
shot  that  simultaneous  loading  would  be  used.  In  every  case, 
hemispherical  cartridges  should  be  supplied. 

To  obviate  the  inconvenience  of  these  cartridges,  and  to  seek  for 
means  to  execute  the  simultaneous  loading  with  the  shell-gun  of 
3^),  whether  with  solid  shot  or  shell,  it  has  been  ordered  to  make 
trials  of  ordinary  cartridges  with  flat  bottoms  and  elongated  with 
diminished  diameters. 

These  trials  have  shown  that,  with  these  cartridges  so  modified, 
aunultaneous  loading  may  be  done  either  with  shot  or  shell.  In 
ooDsequenoe,  that  mode  of  loading  and  the  ordinary  exercise  may 
be  conformed  to,  whether  loading  with  shot  or  shell. 

If  pmpe  is  used,  a  cylindrical  wad  should  be  placed  between  the 
(aartndge  and  grape.  * 

433.  Observations  on  Fighting  both  Sides. 

11^  during  independent  firing,  the  order  is  given  to  man  both 
■ides*  the  captains  who  remain  at  their  guns  send  immediately 
their  men  to  the  gun  on  the  right ;  the  man  on  the  left  passes  the 
nonge  rammer  to  the  right,  and  the  captain  continues  his  fire  with 
tais  man  as  sponger. 

The  auxiliaries  go  to  their  stations,  at  the  gpms  at  which  the 
sponger  is  become  captain. 

The  captains  and  crews  of  the  guns  which  are  left  go  as  soon  as 
relieved  to  the  opposite  guns;  they  do  this  whether  the  guns  left 
are  loaded  or  not. 

Firing  on  both  sides  being  generally  independent,  it  seldom  hap- 
pens that  the  guns  are  beinff  loaded  at  the  same  time,  so  that  the 
puwdennan  is  able  to  supply  Doth. 

434.  Exercise  of  the  Shell-gun  of  22  Centimetres 
(8.66  in.),  and  that  of  16  Centimetres  (6.3  in.,  or  30  liv.) 
mounted  on  a  Naval  Carriage — using  Shell. 


"  Pamtr 

The  captain  raises  his  sight  to  the  degree  ordered  by  the  officer, 
and  aooording  to  the  charge  which  he  knows  to  be  in  the  gun ; 
then  he  places  himself  to  the  right  of  the  train-tackle,  left  foot 
advanced  and  flat,  knee  bent,  right  leg  stretched  out,  the  left  hand 
OB  the  base  ring,  and  the  right  grasping  the  coin. 

The  third  men,  aided  by  the  fourth  for  guns  of  heavy  calibre, 
lake  the  handspikes,  place  them  on  the  steps  of  the  carriage,  and 
ratee  or  lower  the  breech,  according  to  the  orders  of  the  captain, 
antil  he  has  got  his  proper  elevation;   that  is,  when  the  bne  of 
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sigbit  is  directed  as  much  as  possible  upon  that  point,  which  one 
ought  to  see  when  the  ship  is  in  the  mean  position  of  her  rolling. 

If  the  pointing  should  be  vezy  oblique,  he  commences  by  training 
to  the  right  or  left,  until  he  has  nearly  got  his  right  direction ;  he 
then  gets  his  correct  elevation,  and  waits  to  rectify  his  pointing. 

Fourth  Order. — "  J?Vre." 

The  captain  waits  until  the  motion  brings  the  object  on  with  the 
points  of  his  sight.  When  nearly  on  he  gives  notice,  then  fires 
with  a  strong  pull  and  without'  jerks.  At  this  signal  the  men  let 
go  the  side-tackle  flEdls,  handspike-men  ground  their  handspikes. 
All  the  Nos.  except  the  loader  and  sponger  go  to  the  train  tackle, 
and  run  it  in  to  a  taut  breeching. 

The  loader  and  sponger  take  tiie  stop  coins,  and  chock  the  trucks 
as  soon  as  the  carriage  is  clear  of  the  port ;  the  captain  makes  up 
his  trigger  line. 

The  left  rear-man  chokes  the  luff  of  the  train  tackle;  all  the  Nos. 
close  up,  llicing  the  gun. 

"  Stop  the  vent — %p(mge — ■prqpare  to  load  with  dhell" 

The  captain  examines  the  vent  with  his  priming-wire  to  see 
if  it  is  clecu-.  He  then  stops  the  vent  with  his  left  thumb  until 
the  gun  is  loaded,  not  taking  it  off  even  to  prick  the  cartridge, 
before  the  loaders  are  clear  of  the  muzzle. 

The  sponger  and  loader  step  to  the  muzzle,  passing  over  breech- 
ing and  side  tackles ;  the  2nd  man  on  the  right  gives  the  sponge  to 
the  sponger,  who  forces  it  into  the  bore ;  the  2nd  man  then  takes 
the  ranmier  with  a  flat  head,  and  lays  it  between  the  sponger  and 
loader,  the  rammer  head  touching  the  fore  axle-tree,  and  the  staff 
resting  on  the  port  sill. 

The  eponger,  aided  by  the  loader,  turns  the  sponge  several  times 
in  the  bottom  of  the  bore,  so  as  to  use  the  worm ;  he  then  with- 
draws it,  still  turning  it  round,  and  gives  it  a  few  taps  on  the 
muzzle,  to  knock  off  any  particles  of  dirt ;  he  then  gives  it  back  to 
the  2nd  man,  and  takes  the  rammer. 

The  captain  introduces  the  priming-wire  into  the  vent,  to  see  if 
it  is  clear ;  if  not,  the  sponger  sponges  again,  the  captain  stopping 
the  vent  all  the  time. 

The  right  rear-man  cleans  the  hammer,  and  examines  sponge  and 
rammer ;  the  side  tackle-fieJls  are  passed  along. 

«  Load.'' 

The  Ist  man  on  the  left  fiices  half-roimd,  and  takes  the  cartridge 
from  the  powder-man,  and  enters  it  bottom  first ;  the  loader  and 
sponger  then  press  it  home  to  the  bottom  of  the  bore  by  successive 
motions  at  the  full  length  of  the  arm ;  the  sponger  makes  sure  that 
it  is  home  by  the  length  of  the  rammer,  and  gives  notice  to  the 
captain  by  striking  on  the  gun;  he  then  stretches  out  his  arm, 
and,  aided  by  the  loader  in  the  same  position,  remains  ready  for 
ramming  home. 
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The  powder-nuui  goes  for  another  cartridge,  keeping  the  case 
under  hu  left  arm. 

"  Bam  homey 

The  aponger  and  loader  give  the  cartridge  two  blows,  and  let  go 
the  rammer ;  the  captain  ascertains  that  the  cartridge  is  home ;  if 
it  is  not,  he  makes  me  negative  sign  to  ram  home  again ;  if  it  is 
home,  he  makes  the  affirmative  sign,  and  the  rammer,  with  the  flat 
bead,  is  passed  to  the  2nd  man ;  ti^is  man  takes  the  hollow-headed 
immmer  m  his  left  hand,  ready  to  pass  it  to  the  sponger.  During 
this  time  the  1st  man  on  the  left  stoops  down,  takes  off  the  lid  of  the 
shell-box,  and  gives  it  to  the  2nd  man,  who  places  it  behind  him. 

**  Load  with  shell  and  tvad.*^ 

The  sponger  and  loader  lift  the  shell  from  the  box,  and  place  it 
in  the  bore,  wooden  bottom  £rst :  the  2nd  man  takes  away  the  box, 
and  places  it  behind  him ;  he  takes  up  a  wad. 

The  sponger  uncaps  the  fdze  by  tearing  off  a  strap  upon  which 
the  cover  is  pasted. 

The  loader  places  the  wad  on  the  shell,  and  puts  his  left  hand 
before  the  muade. 

Note. — ^The  loaders  should  be  most  careful  not  to  knock  the  fuze 
against  the  muzzle,  so  as  to  expose  the  shell  to  burst. 

As  soon  as  the  shell  and  wad  are  introduced,  the  2nd  man  on 
the  right  gives  the  hollow-headed  rammer  to  the  sponger,  who, 
assisted  by  the  loader,  presses  it  home  strongly  to  the  bottom  of 
the  bore. 

The  sponger  ascertains  that  it  is  home  by  the  length  of  the 
mnmer,  and  gives  notice  to  the  captain  by  striking  on  the  gun ; 
the  loader  and  sponger  then  remain  ready,  with  arms  stretched 
oat,  to  nun  home. 

**  Bam  home.^* 

The  sponger  and  loader  ram  home  with  two  blows ;  the  loader 
then  returns  to  his  place.  The  sponger  withdraws  the  rammer, 
and  gives  it  to  the  2nd  man  on  the  right,  who  lays  it  on  the  deck. 

As  soon  as  this  is  done  the  captain  pricks  the  cartridge  with  a 
thmst  of  the  priming-wire.  At  the  same  time  the  left  rear-man 
pUcea  the  handspike  in  the  iron  ring,  goes  to  the  train-tackle, 
michokea  the  loft,  takes  the  £dl  in  his  hands,  ready  to  ease  the 
gim  out. 

The  right  rear-man,  and  the  last  man  but  one  on  the  left,  stretch 
aloQg  the  side-tackle  falls.  The  loader  and  sponger  ascertain  that 
tike  stop«oins  can  be  easily  removed. 

435.  Obeervations  on  the  Exercise  of  the  Shell-gun 
of  22,  and  of  30  Centimetres. 

The  shell-gun  of  22  centim.,  mounted  on  the  modified  naval  car- 
riage,  is  provided  with  two  handspikes  and  a  roller  lever  director. 
To  work  It,  the  lever  is  shipped  in  the  train-loop,  and  the  rear  of 
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the  carriage  is  lifted  up  by  weighing  down  upon  it ;  the  two  hand- 
spikes are  also  used  against  the  carrii^  to  train  the  gun. 

The  shell  ought  to  be  entered  two  or  three  inches  into  the  bore 
before  it  is  uncapped. 

If  by  accident  the  fuze  shotdd  ignite  before  it  is  entered,  there 
would  be  time  enough  to  throw  the  shell  overboard,  as  the  fnze 
bums  nearly  a  minute  before  it  communicates  with  the  charge. 

If  the  fuze  shotdd  ignite  when  the  shell  is  in  the  bore,  the  loader 
and  sponger  step  outside,  and  the  captain  places  himself  in  a  line 
with  the  men  on  the  right  of  the  gun.* 

If  the  shell  will  not  enter,  it  must  be  returned  to  the  shell- 
room. 

It  is  not  proper  to  keep  guns  loaded  with  shell,  as  there  are  no 
means  of  diawmg  them  out  again. 

It  will  not  do  to  fire  double  shell,  as  one,  and  sometimes  both, 
burst  at  the  muzzle. 

When  loadinff  with  caseHshot,  the  2nd  and  3rd  men  on  the  left 
place  it,  like  &e  shell,  under  the  muzzle,  so  as  to  be  handy  for 
loading. 

**  Ham  home.** 

It  happens  sometimes  in  shell-guns  of  large  calibre  that  the 
cartridge  is  not  home,  because  of  the  difference  between  the 
diameter  of  the  chamber  and  the  diameter  of  the  bore;  the  flat- 
headed  rammer  should  not  be  withdrawn  until  the  captain  is  quite 
sure  that  the  cartridge  is  home. 

The  negative  sign  is  made  by  holding  the  priming-wire  perpen- 
dicxdar  over  the  vent-field. 

The  affirmative  sign  is  made  by  moving  the  priming-wire  smartly 
to  the  right. 

The  shell-gun  of  30,  mounted  on  the  naval  carriage,  and  the 
ordinary  gun  of  30,  loaded  with  shell,  are  worked  as  the  shell-gnn 
of  80,  with  this  exception,  that  the  right  rear-man  has  nothing  to 
do  with  placing  the  shell :  the  left  rear-man  only  goes  for  the  shell, 
and  takes  back  the  empty  box. 

Also  when  firing  shot  fit>m  the  shell-gun  of  30,  the  conunon 
exercise  and  simultaneous  loading  will  be  used.  It  is  assumed 
that  cartridges  with  spherical  bottoms  are  supplied,  in  which  case 
the  hollow-headed  rammer  only  would  be  used. 

If  the  shell-gun  of  30  were  mounted  on  the  carriage  called 
**  Romme,"  the  pointing  being  done  by  screw,  would  be  done  as 
mentioned  underneath. 

The  other  orders  remain  the  same  nearly. 


*  No  one  who  reads  this  and  the  previous  passage,  and  the  yarious  csatioos 
given  in  the  regulations  for  conducting  shell  firing  in  Uie  British  Navr 
rArts.  272,  274, 275,  &c.),  can  fail  to  perceive  at  a  glance  that  a  Btnaig  prima 
facie  case  of  danger  to  the  users  stands  confessed ;  and  it  is  quite  clear  that 
those  dangers  must,  as  General  Paixhans  most  justly  observes  in  bis  letter 
(Art.  305),  be  multiplied  in  proportion  as  those  treacherous  weapoDS  are 
accumulateid  on  the  decks  of  a  ship. 
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«  Point." 

The  captain  raises  his  tangent  to  the  height  ordered  by  the 
officer,  and  according  to  the  charge  which  he  knows  to  be  in  the 
gon ;  then  he  places  himself  to  the  right  of  the  train-tackle,  left 
foot  advanced  and  flat,  left  hand  on  the  base-ring,  and  the  right 
hand  on  the  handle  of  the  screw. 

The  3rd  man  on  the  right  also  seizes  the  handle  of  the  screw  to 
usist  in  pointing,  which  is  done  by  getting  the  line  of  sight  in  the 
nine  manner  as  with  common  guns. 

If  the  pointing  is  very  oblique,  the  captain  proceeds  as  with 
common  guns. 

The  captain  takes  his  trigger-line,  and  acts  as  with  common 
gons.  The  4th  man  on  the  left  ships  the  lever  director;  then, 
ftided  by  the  4th  man  on  the  right,  moves  the  gun  to  i^e  right  or 
left  uitil  the  captain  has  got  his  line  of  sight. 

Am  soon  as  the  pointing  is  done  the  captain  gives  the  word 
'*  ready,"  when  the  4th  man  on  the  right  unsidps  the  lever  director 
aad  keeps  it  clear  of  the  trucks. 

436.  Exercise  on  both  Sides,  with  the  Shell-guns  of 
80  and  30. 

Two  auxiliaries  must  be  added  for  the  gun  of  80,  and  one  for 
that  of  30.     They  are  necessary  to  bring  up  shells. 

«« Mm  bath  sides:' 

At  this  order,  the  captains  who  leave  their  guns  deposit  their 
gear  on  the  button,  as  in  the  ordinary  exercise. 

The  Nos.  go  over  to  their  guns ;  the  auxiliaries  go  to  the  gun  of 
the  provisional  captain,  as  2nd  and  drd  men  on  the  left. 

437.  Shell-Rooms. 

The  shell-rooms  are  placed  below  the  orlop  decks,  before  the 
wine-room. 

They  are  secured  against  fire  and  damp,  with  the  same  care  and 
in  the  same  manner  as  the  powder  magazine. 

The  bulk-heads  which  separate  them  from  the  main  hold,  which 
are  not  flanked  by  tanks,  should  be  cased  with  iron  plates.  This 
node  of  casing  will  be  anplied  to  all  small  ships. 

The  shell-room  should  be  capable  of  holding  its  complement  of 
■hdls.  This  is  easily  determined  by  the  number  of  shells  and  the 
cubical  contents  of  the  boxes. 

Note. — A  new  mode  of  stowing  shells  is  being  tried  at  the  pre- 
■ent  time  in  a  frigate  at  Rochefort  It  is  that  they  shoidd  no  longer 
he  stowed  in  boxes.  There  are  compartments,  as  in  the  limbers  of 
huwitsen,  which  unship,  and  in  which  the  shells  are  stowed  so  as 
to  take  as  little  room  as  possible.  This  is  very  advantageous,  as 
the  boxes  are  suppressed  and  the  number  of  shells  doubled  without 
increasing  the  snell-room.    This  mode  is  now  indispensable  after 
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the  increase  in  the  nnmber  of  shell-gons  in  ships.    Exercising  shells 
may  be  kept  in  the  wings  or  in  the  orlop. 

438.  System  of  M.  le  Capitaine  de  Vaisseau  Lugeol, 
of  stowing  Powder,  Shells,  and  Shot. 

M.  Lugeol  having  published  an  excellent  pamphlet  on  the  stowage 
of  powder,  shells,  and  shot,  this  system  has  been  followed  in  all 
new  ships,  and  in  many  of  the  old  ones. 

Shot  Lockers. — Shot  are  kept  on  board  in  too  great  numbers  to  be 
all  placed  in  the  lookers.  In  frigates,  as  in  line-of-batde  ships,  the 
first  thing  is  dryness,  and  next  position.  In  consequence,  they  are 
so  constructed  that  when  the  vessel  is  rolling  no  water  can  get  into 
them  from  the  hold. 

Before  the  shot  are  placed  in  the  lockers  they  should  be  rubbed 
lightly  with  grease,  which  should  be  renewed  every  three  months. 
Every  kind  of  shot  should  have  its  separate  locker,  also  one  ex- 
pressly for  hollow  shot  or  shells  loaded  with  sand.  In  some  ships 
this  may  be  placed  between  the  chain-pump  wells  and  the  pump 
well.  This  depends  upon  how  far  the  main-hatchway  is  before  the 
mainmast,  but  the  flooring  should  be  raised  so  as  to  be  clear  of  the 
water  in  the  hold.     It  shotdd  be  well  caulked  and  payed. 

First  Shdl-room. — From  the  pump-well,  in  the  space  between  it 
and  the  old  wine-room  hatchway,  commodious  lockers  have  been 
built  to  contain  a  great  part  of  the  shells  in  their  boxes.  The  doors 
of  these  lockers  open  in  the  wings,  and  the  passing  of  the  shells  is 
easily  arranged  either  up  the  main-hatchway  or  that  of  the  wine- 
room. 

Second  Shell-room. — Against  the  ^^  sac  d  terre^^  before  the  powder 
magazine,  lockers  70  centimetres  deep  are  made,  which  do  not  in- 
terfere with  the  bins  in  which  the  wine  is  kept,  as  the  tap  is  al'wajs 
clear. 

If  these  lockers  are  not  sufficient,  they  may  be  lengthened  on 
each  side  before  the  biscuit  lockers. 

All  these  lockers  or  magazines  open  upon  that  part  of  the  vring 
or  platform  which  passes  before  them  frt)m  one  side  to  the  other,  so 
as  to  facilitate  the  passing  up  of  the  shells. 

439.  Powder  Magazines. 

The  batteries  are  divided  into  two  parts — sections  or  divisions, 
each  supplied  from  the  scuttle  on  its  own  side. 

All  powder  being  made  up  into  good  cartridges,  shut  up  in  metal 
cases  o^  uniform  cdmensions,  there  is  nothing  to  prevent  the  com- 
plete uniformity  of  magazines. 

The  lower  planking  is  well  supported  as  usual.  The  stanchions 
shore  up  the  orlop  beams  so  strongly  that  the  stanchions  in  mid- 
ships may  be  removed :  this  is  advantageous,  as  it  increases  ih& 
room  and  regularity  of  stowage. 

Part  of  the  large  stanchions  in  midships  on  the  orlop  and  other 
decks  are  not  touched. 
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The  magazdnoB  are  well  caulked  and  payed ;  but  bs  dryness  and 
the  working  of  the  ship  open  the  seams,  great  care  should  be  taken 
to  solder  the  sheets  of  copper  which  strengthen  the  lower  half  of 
the  magazines.  This  operation  renders  it  possible  to  drown  the 
magazine  if  necessary. 

It  being  supposed  that  the  vapour  arising  from  the  perspiration 
of  the  men  may  be  injurious  to  the  cartridges,  openings  are  made 
in  the  "  sacs  h  terre"  in  the  form  of  the  letter  V,  so  that  the  exterior 
should  not  correspond  with  the  interior. 

Each  opening  is  covered  with  a  sheet  of  copper  pierced  with 
holes,  and  protected  by  a  trap  to  intercept  draughts  in  case  of  a 
storm. 

The  magazines  should  be  placed  as  low  as  possible,  to  increase 
the  chance  of  security  when  fighting  to  leeward  in  a  strong  breeze, 
or  with  a  land  wind  against  a  fort  firing  red-hot  shot.  It  is  thought 
that  the  crown  of  the  magazine  should  be  placed  from  80  centi- 
metres to  1  metre  below  the  orlop  deck.  At  this  distance,  under 
the  planking  of  the  orlop,  there  is  in  each  magazine  a  solid  piece 
of  timber  extending  over  the  whole  surflsu^e.  These  timbers  are 
covered  with  iron  plates  instead  of  lead,  because  it  is  better  for  the 
vegetables  which  are  stowed  in  bulk  upon  them. 

In  frigates,  vegetables  are  not  stowed  there,  but  the  gunner's 
spare  stores. 

Between  the  crown  and  the  deck  the  space  is  measured  so  as  to 
stow  in  frigates  6  tier  of  cases,  and  in  line-of-battle  ships  6. 

A  plank  is  placed  for  a  man  to  stand  on,  so  that  both  in  frigates 
and  lineK)f-battle  ships  there  shall  only  be  4  cases  above  the  plank, 
which  enables  a  man  to  reach  the  cases. 

In  line-of-battle  ships  the  upper  cases  should  be  used  up  first. 
As  soon  as  they  are  empty  the  magazine  becomes  like  that  of  a 
frigate ;  and  it  is  not  necessary  to  displace  the  plank,  because  un- 
derneath it  is  stowed  powder  of  an  inferior  quality  and  boat's 
ammunition. 

It  has  been  thought  necessary  to  separate  the  handing-rooms, 
under  the  magazine  passage,  from  the  entrance  to  the  magazines  : 
they  have  been  placed  in  the  angles  of  the  magazine,  taking  up  the 
space  of  4  cases.  These  ''  guerites  "  are  entered  by  scuttles  cut  in 
the  orlop  deck. 

There  ought  to  be  as  many  passages  as  there  are  batteries  to 
supply:  these  passages  are  placed,  in  frigates,  at  the  foremost 
angles,  and  in  Ime-of-battle  ships  at  the  four  angles. 

It  remains  to  see  how  the  passing  up  powder  can  be  done  without 
error  or  confusion. 

When  there  are  in  one  battery  two  different  calibres,  viz.  guns 
of  30  and  shell  guns,  these  last  are  always  the  fewest ;  consequently 
if  their  cases  passed  through  the  same  scuttle  as  those  of  the  guns, 
they  would  interfere  with  the  latter,  because  they  would  remain 
too  long  on  the  stands.  There  must  be,  then,  in  each  deck  two 
scuttles,  and  a  third  for  the  sleeve  or  wind-sail  for  the  empty  cases. 
(Fig.  42,  p.  460.) 
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"  ready,"  the  left  rear-man  takes  all  parte  in  his  hands,  and,  when 
the  gun  is  fired,  all  the  Nos.  go  smartlj  to  run  it  in.  The  sponger 
and  loader  hold  the  stop-coins  ready  to  catch  the  fore  tmcks. 

If  the  ship  is  rolling  so  that  the  gon  might  ran  out  agiain,  the 
right  rearman  ought  to  nipper  the  train-tackle  with  his  hands  whiLd 
the  left  rear-man  chokes  the  ln£f. 

To  enahle  the  stop-coins  to  be  easily  withdrawn,  they  ahonl*! 
only  be  put  under  the  trucks  by  a  small  part  of  their  breadth  and 
obliquely. 

•*  Stop  the  Vent,  Sponge:^ 

If  the  captain  of  the  gun  cannot  clear  the  vent,  he  gives  noti't* 
to  the  nearest  officer,  who  causes  it  to  be  cleared  by  the  men  gsitt- 
ing  drills. 

It  is  very  important  to  serve  the  vent  well,  to  stifle  any  air  and 
extinguish  any  fire  which  might  remain  in  the  bore  and  ignite  the 
newly-introduced  cartridge.  This  is  of  the  greatest  conse«inence ; 
and  no  matter  how  quick  the  firing  may  be,  the  captain  must  n«>rr 
cease  to  stop  the  vent  as  long  as  the  loaders  are  before  the  gon. 

Most  accidents  may  be  traced  to  this  source. 

Note. — On  board  some  ships  a  vent-plug,  which  leaves  the  oaptain 
at  liberty,  has  been  used  with  advantage ;  but  it  ouffht  to  be  made 
with  the  greatest  exactness,  for  if  badly  made  it  would  be  dangcrv«» 
to  use  it,  HA  the  compression  of  air  in  the  gun,  on  introducing  tL^ 
charge,  would  blow  it  out. 

The  sponger  must  pay  attention  not  to  strike  the  sponge  •ainA 
the  bottom  of  the  bore,  so  as  to  break  the  wonn  and  rendtf  it 
useless. 

The  sponging  shoidd  be  done  with  great  care,  so  as  to  witbdnw 
anything  superfluous,  and  clean  the  bore.  Wlienever  the  spoiViC^ 
cannot  draw  out  the  bottoms  of  the  old  cartridges,  a  worm  miut 
be  used. 

Tapping  the  sponge  on  the  muzzle  ought  never  to  last  longer  tlun 
whilst  the  captain  is  ascertaining  that  the  vent  is  clear.  The  clean- 
liness of  the  sponge  ought  never  to  stop  the  loading  of  the  gun. 

As  the  exercise  directs,  it  is  the  duty  of  the  nghi  rear-maa  t.- 
examine  and  clean  sponge  and  rammer. 

It  is  during  this  mdtion  that  the  gun  should  be  refreshed  if  ne- 
cessary :  with  this  view  the  sponge  is  sprinkled  by  hand  l«efi>i«  > 
is  put  into  the  gun. 

When  there  is  so  much  sea  as  to  cause  the  ports  to  be  lowered  » 
soon  as  the  gun  is  fired,  tlio  muzzle  is  laid  ^r  for  the  scuttle,  t«> 
as  to  allow  the  sponge  to  be  passed  through  it. 

If  two  ships  are  very  close,  and  there  is  not  room  to  nss  luf 
sponges,  rope  ones  must  be  used. 

It  so  rarely  happens  that  it  is  necessary  to  sponge  or  even  tu  r.>:^> 
home  a  second  time  with  the  common  gun,  that  in  these  excvptioo-i 
ea^ios  the  order  may  be  given  ncd  voct, 

«  Loadr 
In  giving  the  oartridgo  to  the  loader  the  powder-niaii  holds  u^ 
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|a<\  «i|ion  tho  ahortetfi  time  puwiible,  to  be  nfe  from  the  fire  of  the 
mM^hlM  Miring  ^^niui. 

When  •  (mrtritl^  is  fuond  bant  in  the  caae  it  must  not  be  taken 
c»Qt  fiiir  ffiu'  «>f  »|>iiling  tho  powder.  In  thiB  case  it  is  returned  to 
tin*  ru.i;r'U^ino,  and  notice  given  of  the  accident. 

If  the  i^artrid^'  bunts  in  the  Uiro,  so  as  to  leave  a  tnin  of  powder 
ill  \\\v  pin,  u  juuk  wad  is  um^^l  to  scratw  up  the  powder. 

TIm*  lNitti»m  of  the  cartridge  must  tie  entered  fiivt,  so  that  that 
l^rt  «'f  It  which  pnjjt^cts  lieyond  the  ligature  may  not  hinder  the 
c^rtnd^*  fnmi  lO'ing  home  in  the  bore,  or  leave  pieces  on  fire. 

Siurt*  tlu*  ailo|ition  of  the  charges  of  J^  and  i,  it  is  useletM  to  blco<l 
th«  cartridpw :  tiie  object  of  doing  this,  which  was  not  to  strain 
thfl*  pin.  and  to  luuke  more  spUutcra,  has  been  carried  out  by  the 

To  Utiliute  the  simultaneous  loading,  that  part  of  the  cartridge 
U->«»nd  tht*  lignture  should  be  cuf  to  two  inches,  and  made  up  in 
t'  ••  f-trm  «»f  a  (*«H*kade,  so  that  the  ball  in  going  home  should  not 
ykxn  against  tho  end  of  the  cartridge. 

.No  mfire  than  one  shot  should  be  used,  without  express  ordors 
f r<  *:ii  thf  «»ffi(x*r  of  the  battery.  If  round  and  p«pe  are  use<l,  the 
latt«*r  should  lie  entered  last :  in  this  case  a  junk  wad  should  bo 

The  wad  is  always  the  last,  and  only  one  is  used,  no  matter  how 
nuiny  pnijcH-tiles.  A  wad  is  never  placed  on  the  cartridgis  as  it 
dtmiui«h<«  the  range,  augments  the  recoil,  and  makes  the  looding 
lonp-r. 

In  ihf*  Navy  two  kinds  of  wads  are  used.  The  split  grummet 
wa«l.  whif'h  has  a  section  of  abimt  *H  of  an  inch  cut  out  to  render  its 
intniduotion  easier,  makes  it  easy  to  load  simultaneously,  and  kf*<'|>s 
h  u»o  in  the  Uin*  very  well,  acting  as  a  wcMlge  l)etw<>t*n  the  bore 
And  th<<  »hot.     It  is  also  very  handy  to  stow  away. 

The  junk  WA<1  in  very  easily  put  out  of  f(»rm  on  Iniard,  and  it 
oft«^  nH|uin*ai  Noting  and  ndling  Wforo  it  ran  l^e  entmMl.  It  rvn- 
df  n  th«>  ftititultjui«*<>us  hNMling  difHcult,  if  not  iiu|ioMiible.  It  ought 
t't.ly  to  \m:  umt\  when,  the  cartridge  being  broken,  it  is  nec<*sfiary 
tf  iM-ni|<o  up  the  |Miwder  along  the  Itoro :  also  when  the  gnn  is  likfly 
t«»  n*mAin  KsmW  for  some  time,  as  with  this  wad  it  would  lie  easy 
t  ilraw  tho  cartridge  out  without  Imnting  it :  Imt  in  this  case  tho 
m^i  fthfiuld  U*  ranimi<«l  home  upcm  the  cartridge,  to  ke<*p  off  the 
iiKot  if  ndling  aUiut  in  the  gun. 

If  grummt*t  wjmU  U*  exliaustcd,  they  are  easily  n*plju4<<l  \ty  a 
•uiipli*  pKH^  of  ni|»t%  of  a  size  e«|ual  to  a  gmmmot  wad. 

If  th«  shot  wilt  not  go  into  the  gun,  it  is  put  on  one  side  to  U« 
c  h-an«^L  If  it  jams  in  the  gun,  it  must  not  lie  forr<«d,  Imt  drawn 
«>«t .  tills  ia  «loite  by  raining  th«  bre<H*h  and  kno(*king  the  muudo 
air»in«t  xlw  |»ortMill.  or  by  using  the  scoop. 

the  marks  on  the  rammer  should  lie  known  by  niirlit  as  b%  dA\. 
lh«  \  «-«*  iiMile  for  the  nii«ldle  charge  at  i,  and  the  s]iongt*r  must 
jn  i^  <»f  the  iliffen^nct*  arr«»nling  to  the  rliarge  tif>M. 

1  u  avoid  bunting  the  gtin,  no  s|iaix«  abotUd  remain  betw«H»n  the 
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This  arrangement  is  made  on  each  deck,  forward  and  afi.  Of 
the  two  scuttles  the  foremost  one  ought  to  be  appropriated  to  the 
shell-guns. 

Thus  it  is  very  simple — ^the  powder-man  finds  always  at  his  proper 
scuttle  the  full  case  that  he  is  in  want  of. 

This  distinction,  so  important  in  the  passage  of  the  powder,  is 
not  necessary  in  the  magazines :  the  cartridge-cases  of  guns  and 
shell-guns  enter  and  pass  out  by  the  passage  appropriated  to  each 
battery.  All  chance  of  confusion  is  avoided  by  giving  to  the  cases 
of  shell-guns  a  particular  mark,  which  is  easily  recognised  by  the 
men  in  the  magazine,  and  also  those  in  the  orlop  who  place  them 
on  their  stands. 

The  marks  are  made  in  white  paint ;  and,  to  be  easily  known  in 
the  dark,  they  have  a  line  with  'knots  according  to  the  batteiy  for 
which  they  are  destined. 

As  every  battery  has  its  special  passage,  the  cartridges  for  each 
battery  should  be  stowed  near  its  own  passage  : — 

The  passage  at  the  after  starboard  angle  for  the  lower  deck. 
Ditto  after  port  angle  middle  deck. 

Ditto  foremost  starboard  angle        main-deck. 

Ditto  foremost  port  angle  upper  deck. 

The  lighting  of  the  magazines  leaves  nothing  to  be  required.  With 
a  lamp  corresponding  to  the  direction  of  each  inner  *'  coursive  ** 
(half  deck^,  the  lenticular  glasses  being  placed  in  the  exterior  and 
interior  of  the  bulk-heads,  there  is  no  danger  in  placing  the  lamps 
of  the  foremost  magazines  in  the  *'  cambuse  "  (store-room),  and  those 
of  the  after  magazine  in  the  handing-rooms. 


SECTION  VI. — ON  GUNPOWDER  AND  GUN  COTTON. 

440.  Great  errors  in  the  practice  of  gunnery  arise 
from  those  diminutions  in  the  strength  of  powder,  which 
invariably  result  from  any  absorption  of  moisture.  Naval 
ammunition,  being  particularly  liable  to  be  thus  injured, 
should  be  protected  with  special  care  and  precaution 
from  the  influence  of  those  pernicious  damps  to  which 
it  is  continually  exposed. 

The  only  sure  way  of  discovering  whether  a  ship^s 
magazine  be  damp  or  not  is  to  observe  the  indications  of 
an  hygrometer.  In  default  of  a  proper  instrument  of 
this  kind,  soak  a  sponge  in  a  solution  of  salt  of  tartar, 
or  common  salt  and  water,  and  then  let  the  sponge  be 
well  dried  and  weighed  ;  on  placing  it  in  the  magazine, 
if  the  latter  be  damp,  the  sponge  will  become  heavier. 
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441.  The  most  effectual  method  of  protecting  gun- 
powder from  damp  is  to  keep  it  in  close  vessels  with  air- 
tif^ht  covers ;  copper  cases  have  accordingly  been  pro- 
vided for  this  important  purpose  ;  and  all  gunpowder, 
whether  in  bulk  or  made  up  in  flannel  cartridges,  is 
stowed  in  metal-lined  cases  or  barrels,  each  case  con- 
taining 120  lbs.,  and  each  barrel  90  lbs.  The  top  is 
removed  by  means  of  a  key,  and  the  bung-hole  under- 
neath is  made  air-tight,  with  a  tubing  composed  of  bees- 
wax and  tallow.  No  expense  should  be  spared  in  pro- 
viding a  supply  of  these  vessels  sufficient  for  a  state  of 
war ;  for  so  long  as  gimpowder  is  exposed  to  suffer  great 
and  unknown  losses  of  strength,  all  attempts  to  attain 
much  accuracy  in  practice,  will,  in  cases  of  protracted 
service,  be  defeated. 

442.  No  degree  of  care,  however,  can  altogether  pre- 
serve naval  ammunition  from  receiving  some  degree  of 
injury  by  exposure  to  marine  damps  ;  because  a  quantity 
sufficient  for  immediate  use  must  always  be  kept  ready 
for  serving  out,  and  consequently  unpacked  from  the 
close  vessels ;  and  in  the  exigencies  of  service  in  remote 
regions,  ammunition  of  doubtful  quality  may  be  procured 
from  stations  which  may  not  have  been  recently  sup- 
plied ;  or  it  may  be  necessary  to  use  powder  obtained 
from  the  capture  of  an  enemy's  magazines  or  vessels. 
It  would  appear,  therefore,  to  be  desirable  that  vessels, 
sent  on  distant  and  protracted  service,  should  be  pro- 
vided with  means  by  which  to  ascertain  the  condition 
and  strength  of  their  ammunition ;  otherwise  ships 
stored  abroad,  or  that  may  have  been  long  at  sea  without 
liaving  their  powder  examined  and  tried  by  competent 
persons  at  ordnance  stations,  may  be  exposed  to  go  into 
action  with  ammunition,  apparently  in  good  condition, 
but  80  deteriorated  in  strength  as  to  produce  very  disas- 
trous consequences.  This,  it  may  fairly  be  suspected, 
has  very  frequently  occurred ;  perhaps  much  more  fre- 
qoentlv  and  seriously  than  we  are  aware  of.  It  must, 
indee<f,  have  been  from  such  circumstances,  that,  at 
different  times,  an  inferior  degree  of  strength  has, 
without  reason,  been  ascribed  to  English  powder. 
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443.  If  the  condition  and  strength  of  naval  ammu- 
nition were  to  be  ascertained  by  actual  experiment/from 
time  to  time,  by  the  proper  authorities  m  the  ship  to 
which  it  belongs,  commanders  would  no  longer  be  ex- 
posed to  make  the  mortifying  discovery  of  the  weakness 
of  their  ammunition  in  the  important  moment  of 
service-practice.  Provided  with  the  means  of  doing  this 
previously,  officers  would  either  be  enabled  to  report 
the  damaged  or  unserviceable  state  of  their  gunpowder ; 
or,  knowing  its  condition,  endeavour  to  procure  a  supply 
of  better  quality,  if  their  own  could  not  be  restored  to 
serviceable  efficiency  by  drying.  It  is  requisite,  there- 
fore, that  naval  officers,  and  particularly  master-gunners 
of  ships,  should  be  qualified  to  judge  correctly  of  the 
condition  of  their  gunpowder  by  inspection,  and  be 
taught  to  conduct  those  experiments  by  which  its 
strength  may  be  ascertained.  For  these  important 
reasons,  instruction  on  this  subject  is  considered  indis- 
pensable in  the  course  of  training  established  at  the 
dep6ts  of  naval  ammunition. 

444.  The  only  infallible  test  of  the  goodness  of  gun- 
powder is  experiment ;  but  there  are  certain  appearances 
and  indications  by  which  an  estimate  of  its  quality  may 
be  formed. 

Gunpowder  should  be  of  uniform  colour,  approaching 
to  that  of  slate.  The  particles  should  be  perfectly 
granulated,  free  from  cohesion,  and  should  admit  of 
being  readily  poured  from  one  vessel  into  another  ;  if 
otherwise,  it  may  be  concluded,  either  that  the  powder 
has  been  imperfectly  glazed,  or  that  it  is  damp.  Grun- 
powder  should  be  devoid  of  smell :  if  it  have  a  disagree- 
able odour,  it  may  arise  from  a  practice  which  the 
author  believes  is  not  imcommon — ^that  of  heating  the 
nitre  excessively,  for  the  purpose  of  drying  it  the  more 
eflfectually.  By  this  process  a  portion  of  the  nitre  may 
be  decomposed ;   if  so,  potash,'  instead  of  nitrate  of 


*  Nitrate  of  potash  may  be  formed  by  the  heat  being  carelessly  applied,  but 
it  is  doubtful  whether  pure  or  free  potash  is ;  it  requires  at  least  a  dull  red 
heat,  if  not  more,  for  that  purpose. 
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potash,  will  form  a  part  of  the  powder.  Nitrate  of 
potash,  it  is  true,  must  be  very  highly  heated,  in  order 
to  produce  potash ;  but  when  over-heated  in  the  process 
of  fusion,  too  large  a  portion  of  nitrate  is  converted  into 
potash,  and  this  last,  being  very  deliquescent,  is  not  so 
eflScient  as  undecomposed  nitre.  To  ascertain  whether 
the  nitre  has  been  decomposed  to  the  degree  of  evolving 
potash,  dissolve  some  oi  the  powder  in  pure,  or  rain 
water,  and  add  a  solution  of  silver  to  that  of  the  powder. 
•  If  a  black  precipitate  be  formed,  it  may  be  concluded 
that  sulphuret  of  potash  exists  in  the  powder. 

It  is  possible,  however,  that  the  nitre  may  have  been 
partly  decomposed  by  having  been  over-heated,  and 
consequently  that  the  powder  will  be  liable  to  become 
damp,  from  the  deUquescent  nature  of  the  potash, 
although  no  sulphuret  of  potash  may  have  been  formed. 
445.  Gunpowder  will  very  readily  attract  moisture 
from  the  air,  if  manufactured  with  nitre  containing 
deliquescent  salts,  such  as  impure  common  salt :  if  this 
be  the  case,  a  solution  of  silver,  added  to  one  of  the 
powder,  in  pure  water,  will  give  a  white  curdly  precipi- 
tate. If  an  impurity  of  this  nature  be  found  to  exist,  or 
if  powder,  though  originally  composed  of  well-purified 
ingredients,  should  once  become  so  damp  from  the 
influence  of  sea-water  as  to  increase  its  weight  beyond 
the  quantity  allowed  in  the  proof,  no  dependence  can  be 
placed  on  the  quality  of  the  powder ;  for  sea-water  con- 
tains so  large  a  quantity  of  deliquescent  salt,  that,  as  in 
the  preceding  case,  although  the  powder  may  frequently 
be  dried,  and  sometimes  appear  not  to  be  damp,  yet  it 
wUl  re-attract  moisture  from  a  moist  atmosphere  as  often 
as  exposed  to  it.  Pure  common  salt  is  not  deliquescent ; 
when  salt  deliquesces  it  is  a  proof  that  it  contains 
muriate  of  magnesia.  The  deliquescence  of  different 
samples  of  nitre  depends  upon  the  rough  nitre  having 
contained  impure  common  salt,  and  that  in  the  process 
of  refining,  the  whole  of  the  deliquescent  salts  have  not 
been  separated.  It  is  by  no  means  uncommon  to  adul- 
terate crude  nitre  with  common — that  is,  with  impure 
salt.     Nitrate  and  muriate  of  lime,  and  nitrate  of  mag« 
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nesia,  are  also  deliquescent  salts ;  but  well-made  gun- 
powder does  not  get  damp  by  exposure  to  air,  at  least 
not  so  much  as  to  deteriorate  it— the  glazing  and  the 
other  ingredients  prevent,  or  correct  the  hygrometric 
property  of  pure  charcoal. 

In  powder  which,  however,  has  become  damp,  large 
lumps  are  formed.  If  the  injury  be  not  very  consider- 
able, these  concretions  may  be  reduced  by  drying,  rub- 
bing, and  loosening ;  but  gxmpowder  thus  affected,  never 
altogether  regains  its  lost  force. 

446.  Dampness  in  powder  of  good  manufacture  does 
not,  in  general,  arise,  as  is  commonly  supposed,  from 
the  nitre  attracting  moisture.  Pure  nitre  is  not  in  the 
slightest  degree  deliquescent,  it  is  not  even  hygrometric, 
whereas  charcoal,  particularly  when  newly  made,  imbibes 
aqueous  vapour  with  such  avidity,  that  a  piece  of  per- 
fectly dry  and  well-made  charcoal,  exposed  to  the  action 
of  the  air  for  a  week,  will  increase  in  weight  about  14 
or  15  per  cent.,  and  the  matter  absorbed  consists  princi- 
pallv  of  aqueous  vapour.  Thus  powder  of  the  best 
quality  is  liable  to  become  damp  from  a  circumstance 
which  cannot  be  prevented  by  any  degree  of  care  in  pre- 
paring the  ingredients,  and  which  can  only  be  avoided 
by  effectually  excluding  the  atmospheric  air.  It  has 
been  thought  right  to  state  these  circumstances,  for  the 
purpose  of  showing  to  the  members  of  the  profession  the 
vast  importance  of  a  general  adoption  of  air-tight  vessels 
for  stowing  naval  ammunition ;  and  it  may  be  added, 
that  they  should  be  introduced  by  degrees  into  all 
powder  magazines. 

447.  It  will  not,  in  general — perhaps  never — ^fall  to 
the  share  of  naval  officers  to  restore  damaged  gunpowder, 
by  drving  it  in  large  quantities  by  artificial  heat :  it 
may,  however,  become  necessary  for  them  to  do  so  occa- 
sionally in  small  quantities.  But  whatever  be  the  im- 
probabilities of  naval  officers  or  gunners  being  called 
upon  to  superintend  or  conduct  such  a  process,  it  is 
proper  they  should  know  the  precautions  that  ought  to 
be  observed. 

In  drying  gunpowder  that  may  have  become  damp, 
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great  care  should  be  taken  to  regulate  properly  the 
degree  of  heat  applied  to  the  process ;  for  there  are 
several  temperatures,  considerably  less  than  that  re- 
quired to  explode  the  mixture,  which  are  nevertheless 
capable  of  injuring  it  extremely.  If  the  heat  to  which 
it  18  exposed  be  above  140°  of  Fahrenheit,  the  sulphur 
will  begin  to  rise  in  vapour.  At  about  240°  of  Fahren- 
heit the  sulphur  will  melt,  without  igniting  the  nitre, — 
the  uniformity  of  the  granulation  will  then  be  destroyed, 
and  a  number  of  small  knotty  lumps  formed.  These 
effects  upon  the  sulphur  may  easily  be  shown  by  scat- 
tering a  few  grains  of  gunpowder  upon  a  plate  of  metal 
heated  unequallv.  The  grains  that  fall  upon  parts 
much  heated  will  instantly  explode.  In  other  parts  the 
small,  blue,  lambent  flame  of  the  sulphur  will  be  seen  to 
rise  and  subside  without  exploding  the  mixture.  A  still 
lf«8  degree  of  heat  will  cause  the  sulphur  to  melt  and 
faiblime,  and  a  certain  inferior  degree  of  temperature 
will  also  cause  it  to  volatilize. 

The  degree  of  heat  used  in  the  stoves  for  drying 
pmpowder,  should  not,  therefore,  be  above  140°  of 
Fahrenheit. 

When  gunpowder  has  become  utterly  unfit  for  service, 
the  nitre  may  be  separated  by  putting  it  into  vessels 
containing  water,  by  which  the  nitre  will  be  readily 
dissolved,  and  may  then  be  crystallized  by  evaporation. 

448.  The  strength  of  gunpowder  has  been  so  much 
increased  of  late  years,  that  tables  of  ranges,  formed 
before  the  commencement  of  the  war  (1793-1815),  are 
no  longer  considered  correct  rules  for  practice.  This  im- 
provement in  the  strength  of  ammunition  is  principally 
owing  to  the  process  of  charring  wood  for  the  manufac- 
ture of  gunpowder,  in  iron  cylinders, — hence  the  term 
cylinder  powder.  The  wood,  properly  seasoned  and  pre- 
fiaredt  is  put  into  cast-iron  cylinders,  placed  horizontallv 
over  stoves,  and  the  front  openings  closely  stopped. 
Heat  is  then  applied ;  when  the  pyroligneous  acid  passes 
over,  and  inflammable  gases  are  evolved  through  tubes 
inserted  in  the  back  parts  of  the  vessels.  The  gas 
is  generally  suffered  to  escape — the  acid   liquor  col- 
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lected  in  casks — and  the  carbon  left  pure  in  the  iron 
retorts. 

449.  Lajr  a  drachm  or  two  of  powder  on  a  piece  of 
clean  writing-paper,  and  fire  the  heap  by  means  of  a 
red-hot  iron  wire :  if  the  flame  ascend  qnickly,  with  a 
good  report,  leaving  the  paper  free  from  white  specks, 
and  do  not  bmn  it  into  holes,  the  goodness  of  the 
ingredients,  and  proper  mannfactm'e  of  the  powder, 
may  be  safely  inferred.' 

When  good  gmipowder  is  blasted  upon  a  clean  plate 
of  copper,  no  tracks  of  foulness  should  be  left. 

Gunpowder  exposed  for  seventeen  or  eighteen  days 
to  the  mfluence  of  the  atmosphere  should  not  increase 
materially  in  weight.  One  hundred  poxmds  of  powder 
should  not  absorb  more  than  12  oz.  If  it  increase  in 
weight  more  than  1  per  cent.,  it  is  a  proof  that  deli- 
quescent salt  abounds  in  a  degree  which  should  warrant 
the  condemnation  of  the  powder. 

450.  The  modes  of  examining  merchant's  powder 
are,  by  eye,  by  hand,  and  by  ladle.  The  colour  should 
be  dark  purple;  that  of  a  brown  colour  is  of  bad 
quality,  if  the  powder  be  soft  or  tender  in  grain  to 
tne  touch,  or  dusty,  or  if  a  cubic  foot  weigh  less  than 
55  lbs.,  the  powder  is  rejected :  if  the  grain  be  hard, 
clean,  and  good,  and  the  powder  pass  the  trial  for 
specific  gravity,  it  is  then  proved  by  three  rounds 
being  fired  in  the  Eprouvette  mortar,  and  if  it  pass 
with  respect  to  range,  it  is  then  put  into  a  box  per^ 
forated  with  holes  for  not  less  than  twenty-one  days, 
having  been  previously  weighed,  and  it  is  again 
weighed  on  being  taken  out.  Three  rounds  are  after- 
wards fired  with  8-inch  sohd  balls  from  a  mortar,  and  ^ 
mean  of  the  ranges  is  compared  with  that  of  three 
rounds  fired  with  the  original  sample,  5  per  cent,  less 
than  Waltham  Abbey  Grovernment  powder  being  al- 
lowed. If  it  pass  in  range  on  this  occasion, "  flashing  " 
on  copper  plates  is  the  last  proof. 


*  Observations  on  the  Manufacture  and  Proofs  of  GunpowderB,  by  R.  Ck>le- 
man,  of  the  Boyal  Powder  Mills. 
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451.  To  prove  the  strength  of  large  grain  or  common 
powder,  2  oz.  are  fired  from  8-inch  Giomer  mortars,  at 
an  angle  of  45%  placed  on  stone  beds,  and  so  fixed  as 
not  to  recoiL  These  mortars  are  loaded  with  shot 
weighing  68  lbs. ;  and  the  average  of  such  ranges,  with 
the  Government  powder  of  Waltham  Abbey,  is  250  feet. 

Powder  made  of  common  pit  charcoal  will  only  pro- 
ject such  a  ball,  under  the  same  circumstances,  about 
220  feet.  Powder  that  has  been  renstoved  will  only 
produce  a  nmge  of  from  107  to  117  feet  under  like  cir- 
cumstances. These  facts  show  the  vast  reductions  in 
force,  and  the  great  loss  of  accuracy,  which  invariably 
and  irremediably  attend  any  deterioration  in  that  full- 
proof  condition  of  gunpowder  upon  which  all  rules  of 
practice  are  formed. 

A  musket  charged  with  2  drachms  of  fine-grained,  or 
musket-powder,  should  drive  a  steel  bullet  tnrough  15 
or  16  half-inch  elm  boards,  placed  i  of  an  inch  from 
each  other,  the  first  board  being  set  at  40  inches  from 
the  muzzle  of  the  musket ;  but  with  re-stoved  gun- 
powder the  bullet  will  only  perforate  from  9  to  12  of 
the  boards. 

The  quaUty  of  large-grain  powder  is  ascertained  Kke 
that  of  the  merchant's  powder,  by  its  general  appear- 
ance, its  firmness,  glazing,  uniformity  of  grain,  and 
density.  The  weight  of  a  cubic  foot  of  Government 
liranpowder  must  be  58  lbs.  The  process  of  "  flashing  " 
is  also  used  to  ascertain  the  quaUty  of  the  gunpowder. 
About  3  drachms  are  placed  on  a  copper-plate,  and  fired 
with  a  red-hot  iron  to  see  that  no  residue  or  foulness  be 
left. 

452.  The  quality  of  fine-grained  powder  for  muskets, 
he.  is  tested  in  the  same  manner  as  the  large-grain 
cannon-powder ;  and  its  strength  proved  by  firing  2-oz. 
charges  from  the  half-pounder  gun  Eprouvette. 

But  the  proofs  of  gunpowder  by  range,  in  the  manner 
istated,  require  means  which  can  only  be  found  at  the 

Erincipal  Ordnance  estabhshments  at  home :  the^  cannot 
e  resorted  to  by  the  navy  on  most  foreign  stations,  and 
are  not  always  to  be  had  on  home  service. 
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453.  To  practise  with  the  Eprouvette,  charge  it  with 
a  small  quantity  of  loose  powder,  by  means  of  a  ladle. 
Kaise  the  muzzle  by  pushing  the  piece  forward,  and 
press  the  powder  lightly  together  with  a  rammer-head ; 
then  set  the  index,  by  pressing  the  limb  in  contact  with 
the  head  of  the  frame,  and  note  the  division  pointed  out. 
The  piece  should  be  primed  with  a  thread  of  quick- 
match,  and  fired  by  a  portrfire.  After  the  Eprouvette 
has  made  freely  its  first  recoil,  the  vibrations  should  be 
gradually  stopped,  taking  care  not  to  touch  the  index 
or  its  limb.  The  division  pointed  out  on  the  quadrant 
will  then  show  the  eflfect  of  the  charge ;  and  the  strength 
of  the  powder  may  be  estimated  by  comparing  the  extent 
of  the  vibration  with  that  which  is  known  to  be  due  to 
powder  of  proof  strength. 

The  vibrating  Eprouvette  being  fired  with  2  oz.  of 
powder,  the  index  should  describe  an  arc  of  recoil  of 
26°  with  proof  powder ;  and  with  re-stoved  and  all  other 
descriptions  of  powder,  not  less  than  24°. 

ON  GUN-COTTON. 

454.  In  1846  some  experiments  were  made  in  Paris 
with  the  recently-invented  gun-cotton,  in  a  musket  sus- 
pended from  a  horizontal  axis  similarly  to  the  gun-pen- 
dulum  or » eprouvette ;  and  the  following  is  a  table  in 
EngHsh  denominations  of  the  initial  velocities  obtained 
with  diflFerent  charges  of  the  cotton,  the  charges  being 
so  pressed  that  their  lengths  might  be  nearly  propor- 
tional to  their  weights  : — 


Cbarae 
in  Troy  Grains. 

Velodt 
In  Feel 

15.44 

497 

30.89 

1035 

46.33 

1348 

61.78 

1565 

77.22 

1700 

On  comparing  these  velocities  with  those  which  were 
observed  to  result  from  equal  charges  of  gunpowder,  it 
was  found  that  77.22  grains  of  gun-cotton  produced  an 
effect  on  a  musket-ball  equal  to  that  of  about  half  an 
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ounce  of  common  gxmpowder ;  and  from  some  experi- 
ments made  by  M.  Arago,  the  force  of  the  cotton  ap- 
peared to  be  about  three  times  as  strong  as  that  of  gun- 
powder. 

The  report  is  said  to  have  been  strong,  but  less 
fatiguing  to  the  ear  than  that  of  gunpowder :  there  was 
no  appearance  of  smoke,  a  short  flame  only  being  seen 
at  the  mouth  of  the  piece.  After  each  nre  there  was 
left  in  the  bore  a  quantity  of  condensed  vapour  of  water, 
with  a  little  carbon ;  and  unless  the  bore  was  cleaned 
after  each  firing,  the  velocity  was  sensibly  diminished. 

It  may  be  observed  here  that  the  successive  incre- 
ments of  velocity  arising  from  the  successive  increases 
of  1  gramme  (.035  oz.)  in  the  charge,  form  a  regular 
decreasing  series.  This  law  is  peculiar  to  the  gun- 
cotton,  and  seems  to  result  from  the  regularity  of  its 
chemical  transformation  :  common  gunpowder,  being  an 
imperfect  compound,  does  not  exhibit  such  regularity. 

In  firing  against  a  plate  of  cast-iron  at  the  distance  of 
15  yards,  with  a  charge  equal  to  4.6  grains  troy  of  gun- 
powder, the  leaden  ball  was  compressed  as  much  as  half 
its  diameter;  while  an  equal  effect  was  produced  by 
0.76  grains  only  of  gun-cotton. 

Experiments  with  gun-cotton  have  been  carried  on 
at  Washington ;  and  from  these  it  was  found  that  the 
initial  velocity  of  a  ball  whose  diameter  was  5.69  inches, 
and  weight  24.33  lbs.,  with  a  windage  equal  to  0.135 
inch,  and  a  charge  of  cotton  equal  to  1  lb.,  was  1080 
feet ;  with  a  charge  of  2  lbs.  the  initial  velocity  was 
1413  feet.  A  musket-barrel  loaded  with  120  grains  of 
cotton,  and  carrying  one  ball,  with  a  wad,  burst  at  the 
breech. 

455.  In  order  to  ascertain  the  relative  force  of  gun- 
powder and  gun-cotton  for  mining  operations,  the 
French  experimenters  caused  a  hole  to  be  bored  in  a 
piece  of  rock  having  the  form  of  a  prism,  and  placed  in 
it  4' 6  ounces  of  gunpowder ;  the  hole  was  tamped,  and 
the  charge  being  fired,  the  rock  was  split  by  the  ex- 
plosion in  two  lines  at  right  angles  to  one  another  : 
thus  dividing  the  mass  into  four  equal  fragments.     A 
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similar  piece  of  rock,  of  the  same  size  nearly,  being 
bored,  and  the  hole  charged  with  1.66  ounces  only  of 
gun-cotton,  the  explosion  split  the  rock  in  one  line,  di- 
viding it  into  two  nearly  equal  parts,  thus  producing 
the  effect  of  nearly  three  times  the  quantity  of  gun- 
powder. 

456.  The  following  circumstances,  from  the  second 
report  of  Major  Mordecai  on  his  experiments  at  Wash- 
ington in  the  years  1845,  1847,  and  1848,  for  the  pur- 
pose of  determining  the  fitness  of  gun-cotton  as  a  sub- 
stitute for  gunpowder  in  the  military  service,  will  be 
read  with  interest  :— 

1.  Explosive  cotton  burns  at  380°  Fahr.,  therefore  it 
will  not  set  fire  to  gunpowder  when  burnt  in  a  loose 
state  over  it. 

2.  The  projectile  force  of  explosive  cotton,  with  mode- 
rate charges,  in  a  musket  or  cannon,  is  equal  to  that  of 
about  twice  its  weight  of  the  best  gunpowder. 

3.  When  compressed  by  hard  ramming,  as  in  filling 
a  fuze,  it  burn^  slowly. 

4.  By  the  absorption  of  moisture  its  force  is  rapidly 
diminished,  but  the  force  is  restored  by  drying. 

5.  Its  bursting  eflfect  is  much  greater  than  that  of 
gunpowder,  on  which  accoimt  it  is  well  adapted  for 
mining  operations. 

6.  The  principal  residua  of  its  combustion  are  water 
and  nitrous  acid  :  therefore  the  barrel  of  a  gun  would 
be  soon  corroded  if  not  cleaned  after  firing. 

7.  In  consequence  of  the  quickness  and  intensity  of 
its  action  when  ispiited,  it  cannot  be  used  with  safety  in 
the  present  fire-^. 

8.  An  accident  on  service,  such  as  the  insertion  of 
two  charges  before  firing,  would  cause  the  bursting  of 
the  barrel ;  and  it  is  prooable  that  the  like  effect  would 
take  place  with  the  regular  service  charges  if  several 
times  repeated. 
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PART  V. 

ON  THE  TACTICS  OP  SINGLE  ACTIONS  AT  SEA,  WITH  OBSER- 
VATIONS ON  SOME  NAVAL  OPERATIONS  BETWEEN  THE 
SHIPS  OP  GREAT  BRITAIN  AND  THE  UNITED  STATES. 

457.  Although  the  aUiance  between  steam  and  wind  in 
the  propulsion  of  ships  of  war,  whether  the  two  motive 

!)Owers  act  in  combination  to  produce  the  tactical  evo- 
utions  of  a  fleet,  or  whether  steam-power  is  merely  an 
auxiliary  to  that  of  wind  in  the  movement  of  a  single 
ship  (called  by  the  French  in  this  case  bdtiment  mixte)^ 
will  no  doubt  make  a  great  revolution  in  the  modes  of 
maritime  war — a  subject  which  will  be  treated  by  the 
author  in  a  forthcoming  work  on  Steam  Warfare ;  yet, 
as  has  been  well  observed  in  a  recent  publication,' 
sailing-ships,  particularly  frigates,  in  seas  remote  from 
Europe,  will  probably  for  many  years  have  to  contend 
in  the  ordinary  manner,  and  according  to  the  principles 
of  the  existing  tactics  for  sailing-vessels.  On  this  ac- 
count the  author  purposes  to  repeat,  with  some  correc- 
tions, what  he  had  stated  in  the  former  editions  of  this 
work  concerning  the  tactics  of  single  ships,  with  the  ob- 
servations he  had  made  on  some  naval  actions  which  had 
taken  place  during  the  late  war  between  Great  Britain 
and  the  United  States. 

458.  A  review  of  the  tactics  of  some  of  om*  naval 
actions  with  the  United  States  will  be  found  to  yield 
many  useful  deductions  in  support  of  much  that  has 
been  advanced  in  the  course  of  this  work. 

The  reasons  which  have  induced  the  author  to  attempt 
a  review  of  these  important  occurrences,  are  to  show 
that  the  United  States'  commanders  so  circumspectly 


•  Note  par  le  Prince  de  Joinville. 
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and  cautiously  adapted  their  tactics  to  the  superior 
powers  of  their  armament,  that  even  when  opposed  to 
very  inferior  numbers  and  quality  of  ordnance,  they 
would  neither  approach,  nor  permit  us  to  join  in  close 
battle,  until  they  had  gained  some  decisive  advantage 
from  the  superior  faculties  of  their  long  guns  in  distant 
cannonade,  and  from  the  intrepid,  imcircumspect,  and 
often  very  exposed  approach  of  assailants  who  had  long 
been  accustomed  to  contemn  all  manoeuvring,  and  who 
only  considered  how  to  rush  soonest  into  yard-arm 
action.  Such,  unquestionably,  was  the  character  of 
these  proceedings.  The  uncircumspect  gallantry  of  our 
commanders  led  our  ships,  unguardedly,  into  snares 
which  wary  caution  had  spread ;  and  in  point  of  fact 
our  vessels  were,  in  almost  every  instance,  so  crippled 
in  distant  cannonade,  from  encoimtering  rashly  the 
serious  disadvantage  of  making  direct  attacks  under  the 
powerful  fire  of  whole  broadside  batteries,  that  all  those 
close  actions  which  terminated  unfavourably  to  us  may 
fairly  be  considered  to  have  been  fought  imder  very  dis- 
advantageous tactical  circumstances,  even  had  the  force 
of  the  contending  ships  been  equally  matched. 

459.  In  the  action  between  the  "Macedonian"  and 
the  "  United  States,"  the  American  frigate  avoided  close 
action  for  a  full  hour  after  fire  commenced.  Captain 
Garden  states,  "  that  from  the  enemy  keeping  two  points 
off  the  wind,  the  British  frigate  was  not  enabled  to  get 
so  close  to  her  as  was  desired  ;  and  that  it  was  not  till 
after  an  hour's  cannonade,  when  the  enemy  backed  and 
came  to  the  wind,  that  close  battle  commenced."  This 
shows  that  Commodore  Decanter's  plan  of  operation  was 
to  keep  at  long-shot  distance  for  some  time,  to  try  the 
effect  of  relative  precision  of  fire — to  avail  himself  of  the 
superiority  of  his  long  24-pounders  over  the  18-pounders 
of  the  "  Macedonian  " — and  by  edging  away  from  the 
British  frigate,  which  gallantly  attempted  to  close  directly 
from  the  windward,  to  prolong  a  preliminary  operation 
so  much  in  his  own  favour.  How  far  he  succeeded  is 
shown  by  the  opinion  of  the  court-martial,  "  that  the 
*  Macedonian '  was  very  materially  damaged  before  dose 
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action  oommeiiced.'*  When  tbe  British  frigate  was  com- 
pletelv  crippled,  the  American  came  to  the  wind :  the 
event  is  iml  known.  As  a  diqday  of  coorage,  the  cha- 
racter of  the  service  and  of  the  countir  was  nobly  up- 
held ;  but  it  would  be  deeeiving^  ourselves  were  we  to 
admit  that  the  comparative  expertness  of  the  crews  in 
^nnery  was  equally  satisSaustonr.  The  author's  object 
iMfing  to  press  home  the  absolute  necessity  of  training 
to  expert  practice  master-gnnners,  their  crews,  and  cap- 
tains of  gims,  he  sapports  his  opinion  of  the  vast  national 
im[K>rtance  of  sach  a  measore  by  strong,  impartial,  and 
imreserved  appeals  to  facts.  Now  taking  the  difference 
of  effect,  as  stated  by  Captain  Garden,  we  must  draw  this 
conclufflon  —  that  the  comparative  loss  in  killed  and 
wounded  (104  to  12),  together  with  the  dreadful  account 
lie  gives  of  the  condition  of  his  own  ship,  whilst  he 
admits  that  ^  the  enemy's  vessel  was  comparatively  in 
PxkI  order/'  must  have  arisen  from  inferiority  in  gun- 
nery, as  well  as  inferiority  in  force.  That  our  frigate 
should  be  captiued  was  not  at  all  surprising,  considering 
the  great  odds  against  her ;  and  the  comparative  ravages 
in  the  two  vessels  indicate  the  disadvantages  tmder 
which  this  gallant  officer  was  compelled  to  engage. 

460.  Let  us  apply  to  these  and  other  actions  what  has 
l>een  said  (Arts.  131,  133,  and  147)  on  the  comparative 
IK>werB  of  long  and  short  guns :  the  qualities  of  long  24- 
pt^iniders,  and  their  decisive  superiority  in  such  distant 
preliminary  operations  as  those  with  which  the  Ame- 
ricans introduced,  and  will  continue  to  commence,  clone 
action.  Do  not  such  facts  exact,  absoltitely^  the  timely 
f»reparation  of  means  and  qualities  necessary  to  attain 
tlie  most  minute  precision  for  distant  cannonade,  in 
wliich  su(>erior  training  is,  in  fact,  superior  power ;  but 
wliich  cannot  be  sufficiently  acquired  in  our  present 
^'Mtem  ?  Do  not  these  and  the  facts  mentioned  in  Arts. 
14.\  146,  incontrovertibly  support  the  reasoning  (Arts. 
•S9i,  31^2)  as  to  the  vast  advantages  that  ma^  be  reaped 
in  distant  cannonade  with  powerful  guns,  directed  with 
•-very  resource  of  refined,  minute  expedient,  to  gain  ac- 

curacv  ?    The  action  between  the  "  Java  "  and  "  Con- 

2  I 
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stitution "  was  also  a  very  gallant  display  of  that  un- 
daunted resolution  which  carried  the  British  frigate 
forward  to  dare  her  antagonist  to  dose  action ;  hut  this 
was  not  a  very  fevourable  method  of  joining  in  battle 
with  a  cautious  enemy,  who  knew  well  the  advantages 
he  might  reap  by  opposing  circimispect  caution  to  the 
open  audacity  of  his  too  bold  assailant. 

461.  So  much  depends  upon  the  way  in  which  a  vessel 
is  approached,  or  brought  to  action,  that  the  author  finds 
it  impossible  to  avoid  making  a  few  observations  upon 
the  tactics  of  single  actions,  more  particularly  as  it  ap- 
pears, from  a  close  and  attentive  study  of  the  manoeuvres 
of  the  American  vessels,  in  action  with  ours,  that  the 
tactics  of  those  operations  were  not  matters  of  chance, 
nor  of  individual  determination,  but  a  general  predeter- 
noined  plan  of  operation,  expressly  calculated  to  procure 
those  advantages  which  our  resolute,  straightforward, 
but  not  very  prudent  methods  of  attack  were  expected 
to  present. 

In  entering  on  this  part  of  his  subject,  the  author  is 
not  without  apprehension  that  he  may  be  considered 
as  touching  unnecessarily  upon  a  professional  question 
rather  foreign  to  the  subject  he  has  undertaken,  and 
quite  beyond  his  powers ;  but,  to  bespeak  indulgence 
K>r  this  obtrusion,  he  must  submit  that  an  essay  on  the 
service-practice  of  Naval  Gunnery,  according  to  the 
view  the  author  has  taken,  and  to  the  plan  he  has*fol- 
lowed,  is  so  inseparably  connected  with  tactics  that  he 
cannot  properly  avoid  touching  upon  them,  notwith- 
standing his  inability  to  treat  the  important  subject  as 
it  deserves. 

462.  The  form  of  action  which,  in  tactical  circum- 
stances, has  been  most  .unfavourable  to  us,  is  the  attack 
from  the  windward.  Of  this  character  were  the  actions 
in  which  the  "  Macedonian"  and  "Java**  were  captured. 
The  serious  disadvantage  of  running  down  directly  upon 
an  enemy  to  leeward,  to  engage  him  in  close  battle,  is 
so  obvious  that  we  can  only  consider  such  a  plan  of 
operation  to  have  been  adopted  from  the  unguarded 
confidence  inspired  by  the  intoxication  of  glory  in  our 
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naval  warfare,  which  had  taught  us  to  despise  all  ma- 
noeuvring for  position,  and  to  consider  circumspection 
as  unnecessary.  Guided  by  such  sentiments,  it  appears 
to  have  become  an  established  maxim  of  the  profession, 
that  whenever  an  enemy  can  be  attacked,  the  only 
method  worthy  of  our  flag  is  to  come  at  once  to  the 
point ;  and,  in  the  emphatic  terms  of  the  seamen,  to 
ijeize  the  bull  bv  the  horns  :  but  this  metaphor  implies 
that  the  excited  animal  rushes  also  to  meet  the  foe; 
whereas,  in  the  actions  above  referred  to,  we  have  seen 
that  the  opposite  partv  was  perfectly  aware  that  such  a 
mode  of  attack  woula  be  adopted,  and  were  so  coolly 
and  cautiously  prepared  to  receive  and  prolong  it,  that 
tills  plan  of  approach,  bold  and  dignified  though  it  be, 
mav  fairly  be  considered  to  have  contributed  very  mate- 
rially to  the  great  loss  of  British  blood,  if  not  to  that  of 
the  material  trophies  now  so  proudlv  exhibited.  If  this 
l>e  so,  there  is  abundant  reason  tor  endeavoiu*ing  to 
bring  back  that  respect  for  manoeuvring  for  position 
which  was  formerly  entertained  in  the  profession,  and 
which  is  particularly  necessary  in  attacking  from  the 
windward ;  and  «o  to  regulate  audacity  by  scientific  cir- 
cumq)ection,  as  to  know  when  it  is  necessary  to  blind 
the  tUdlj  before  it  is  prudent  to  attempt  to  seize  him. 
Borrowing  an  established  maxim  from  tne  tactics  of  land 
operations  to  support  this  admonition,  let  it  be  well 
remembered  that  he  is  considered  the  best  officer  who 
effects  most  by  manoeuvre. 

463.  There  is  this  fundamental  difference,  however, 
between  naval  and  military  tactics,  that  great  advan- 
tages belong  to  the  offensive  operations  of  well-consti- 
tuted and  well-commanded  armies,  whereas  in  naval 
(>|ieratiou8  the  point  of  attack  is  so  undisguised  that,  if 
the  defensive  operation  be  well  managed,  the  attacking 
fiiroe  must  be  exposed  to  great  and  often  decisive  effect 
previously  to  close  action.  That  generous  intrepidity, 
tiierefore,  which  belongs  to  the  commonest  person  of 
«>ur  nation,  and  which  disdains  anything  that  can  be 
called  foul  plav,  should,  when  opposed  to  an  enemy,  in- 
telligent, cautious,  and,  in  force,  generally  superior,  be 
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restrained  by  some  circumspection — Circumspection ! ! 
the  very  word  startles  the  author  as  he  writes  it  down ; 
and  it  may  convey  a  similar  shock  to  the  feelings  of 
those  who  may  read  this,  and  who  may  also  have 
contemned  circumspection  in  all  such  cases;  but  the 
observation  is  introduced  with  such  support  firom  fects, 
to  show  that  our  resolution,  courage,  and  want  of  cir- 
cumspection, have  materially  contributed  to  the  suc- 
cesses of  a  wary  enemy,  and  therefore  the  author 
ventures  to  repeat  the  admonition.  The  stigma  which 
rash  men  might  attach  to  a  prudent  observance  of  cir- 
cumspection, in  the  mode  of  "bringing  on  close  action 
with  a  vessel  of  superior  or  equal  force,  should  not  deter 
our  officers  from  acting  with  that  discretion  which  will 
lead,  upon  even  terms,  to  a  close  terminal  struggle,  in 
which  their  native  courage  will  be  free  from  the  obliga- 
tions of  caution.  But,  to  reconcile  this  to  the  noble 
spirits  of  our  glorious  navy,  without  wounding  them  by 
any  implication,  the  author  will  endeavour  to  show  how 
this  contempt  of  manoeuvring  for  position  has  been 
promoted,  and  why  this  error  ought  to  have  been  cor- 
rected in  some  late  affairs.  In  doing  this  he  avails 
himself,  with  infinite  satisfaction,  of  the  supporting 
observations  of  Sir  Philip  Broke,  the  distinguished  cap- 
tain of  the  "  Shannon''  (to  whom  the  author  is  greatly 
indebted  for  information  upon  many  professional  points), 
some  of  which  are  given  nearly  in  his  own  words. 

464.  In  a  great  many  of  the  single  actions  of  the 
late  French  war  (1794-1814),  the  enemy  thought  of 
nothing  but  escape ;  and,  in  bringing  on  a  running 
fight,  he  deprived  himself  of  those  advantages  which  a 
ship  may  reap  by  coolly  awaiting  her  enemy  s  approach, 
with  appropriate  manoeuvre  of  sail  and  helm.  By  such 
a  measure  the  enemy  gave  us  all  that  British  valour 
desired — an  opportunity  of  coming  at  once  to  doee 
action  without  previous  loss,  as  soon  as  our  vessel  could 
come  up  with  ner  antagonist.  Thus  all  scientific  ma- 
noeuvre became  superfluous,  and  under  such  circum- 
stances was  properly  disregarded. 

That  the  intrepidity  of  our  ancient  naval  commanders 
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had  given  them  likewise  a  dislike  of  refined  manoeuvre, 
is  verv  evident  in  the  pages  of  our  naval  history ;  but 
this  dlisregard  of  all  caution  in  approach  to  action  is 
onlj  a  character  of  the  time,  arising  out  of  peculiar 
circumstances,  and  should  now  yield  to  considerations 
of  a  very  different  nature. 

Onr  most  accomplished  officers,  who  commanded  ships 
at  the  beginning  of  the  war  arising  from  the  French 
Revolution  of  1793,  not  only  displayed  more  caution  in 
preparing  their  ships  for  action  than  was  subsequently 
used  in  a  more  triumphant  period  of  the  naval  war,  but 
also  held  in  high  respect  all  scientific  manoeuvring,  with 
a  view  to  gain  the  most  favourable  position  for  action. 
That  this  teas  the  professional  feeling  is  well  known — 
that  it  18  not  so  now  is  the  consequence  of  that  deterio- 
ration in  the  European  navies  already  noticed  (Art.  3), 
which  first  led  us  to  relax  our  warliKC  circumspection, 
and  then  taught  us  to  contemn  it  entirely. 

465.  Our  modem  ships  of  war,  particularly  frigates, 
are  not  perhaps  so  well  calculated  for  manoeuvring  as 
the  old-tashioned  ships  were,  being  so  much  slower  in 
turning,  on  accoimt  of  their  flat  futtock  and  great 
length ;  but  any  system  of  manoeuvring  was  hardly  ever 
thought  of  in  latter  times,  and  indeed  would  seldom 
have  been  appropriate,  sure  as  we  were  that  if  we  could 
only  outsail  tne  enemy,  we  should  be  able  to  bring  him 
to  clo0e  action  on  very  advantageous  terms.  Under 
Hoch  circumstances  it  would  have  been  absurd,  and 
justly  injurious  to  a  commander*s  character,  to  have 
attempted  any  manoeuvring  for  advantageous  position, 
even  in  the  most  scientific  way,  when  it  was  in  his 
power  to  lay  his  enemy  alongside  without  difficulty. 
ror  there  is  always  some  dan^r  in  bracing  and  trim- 
ming sails,  and  particularly  in  backing  them,  after  ships 
have  exchanged  a  few  well-directed  rounds,  and  are 
under  each  other's  fire.  Engaged  in  such  manoeuvres, 
nboald  a  chance  shot  have  crippled  the  assailant,  the 
me  the  enemy  would  have  made  of  the  accident  would 
Iiave  been  to  escape,  in  which  case  a  British  commander 
would  justly  have  been  severely  reprimanded  for  losing 
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by  his  theories  a  victory  which  the  courage  and  ability 
of  his  officers  and  seamen  would  have  ensured  had  they 
been  led  at  once  to  an  abrupt,  impetuous  attack.  Thus, 
in  our  warfare  with  European  navies,  the  escape  of  an 
enemy  after  we  had  brought  him  to  action  was  felt  by 
us  as  a  defeat,  and  indeed  the  enemy  boasted  of  it  as  a 
victory.  These  circumstances  and  considerations  seem 
to  justify,  and  even  to  demand,  a  bold  and  uncircum- 
spect  approach  to  that  critical  position  in  which,  though 
we  might  be  disabled  ourselves,  we  were  generally  cer- 
tain of  preventing  the  enemy  from  leaving  us,  having 
him  so  much  under  our  fire  that  any  refit  would  be  im- 
possible. Thus  stood  the  case,  as  it  regarded  single 
actions  in  general,  during  the  French  war ;  but  when 
we  come  to  meet  an  enemy  so  much  nearer  our  own 
stamp  of  character,  and  whose  warlike  navy  (so  long 
as  it  is  inferior  in  proportion  to  his  mercantile  navy) 
must  be  well  manned,  and  who  will  try,  in  most  classes 
of  his  ships,  to  keep  some  advantage  of  size  and  arma- 
ment,— ^if  such  an  enemy  seek  to  join  science  to  his 
other  advantages,  we  must  be  prepared  to  answer  him 
in  his  way  when  we  cannot  have  our  own. 

466.  In  the  tactic  of  the  action  between  the  "  Ouer- 
ri^re  '*  and  "  Constitution,**  there  was  a  good  deal  of 
manoeuvring,  yet  the  general  courses  of  the  two  ships 
gradually  converged  towards  each  other  in  a  degree 
which  admitted  of  at  least  an  hour's  occasional  can- 
nonade before  close  action  commenced.  The  wind  was 
fresh  from  the  north.  When  the  vessels  first  distin- 
guished each  other,  the  "  Guerriere"  was  to  leeward, 
close  hauled  upon  the  starboard  tack,  the  American  on 
the  weather-beam,  standing  S.S. W.  The  "  Guerriere '' 
opened  her  fire  first  (which  it  is  said  fell  short),  and 
soon  afterwards  the  American  opened  his  battery,  and 
continued  to  fire  occasionally  as  he  came  down.  When 
he  began  to  draw  near  the  "Guerriere,"  the  British 
frigate  several  times  wore  to  avoid  being  raked.  This 
prudent  counter-manoeuvre,  to  avoid  a  serious  disadvan- 
tage, operated  against  closing,  which  accordingly  did 
not  take  place  till  about  an  hour  aftier  the  action  had 
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oi>mmenoiML  Thus,  from  the  time  the  fire  opened  till 
vU^K^  Imttle  l>egan,  the  vessels,  steering  free,  kept  up  a 
Hi>rt  of  running  fight  upon  courses  gradually  converging 
ti> wards  each  other.  Various  very  untoward  circum- 
filancus  conspired  to  terminate  tliis  affair  in  an  unfortu«- 
nate  manner.  Our  frigate  was  very  short  of  hands ; 
her  powder,  it  may  fairly  be  asserted,  from  the  testi- 
mony of  the  American  commander,  who  says  ^^  that  her 
ithot  fell  short,**  was  deteriorated  by  long  keeping  and 
clamp  (Art  442).  Several  of  her  guns  and  carronades 
bnike  IcMjse^  owing  to  the  perished  condition  of  their 
bni-cliings  (Art*  389),  and  the  decayed  state  of  the 
timliers  through  which  the  long  bolts  passed.  The 
armament,  in  guns  (28  long  18-pounders),  w*as  very  in- 
ferior to  the  30  long  24-pounder8  opposed  to  her.  The 
l«  «w  of  the  mizen-mast  by  a  chance  carronade  shot,  and 
its  unlucky  fall  to  windward,  threw  the  ship  up  in  the 
wind  in  a  singular  manner ;  and  her  other  masts,  which 
fell  mnm  afterwards,  had  been  crippled  previously  by 
ictrefls  of  sail  and  decay.  These  untoward  circumstances 
are  quite  sufiicient  to  account  for  the  caj^ture  of  the 
frigate,  and  to  show,  indeed,  the  imtiowiiiilitv  of  i)re- 
MTving  her,  notwithstanding  the  gallantry  with  which 
ahe  was  defended ;  bat  they  are  not  sufiicient  to  account 
for  the  great  disparity  of  loss  in  killed  and  wounded,  viz., 
7 H  to  14.  If  the  autlior  is  at  all  correct  in  what  he  has 
iitati*d  in  Arts.  307, 3!)H,  respecting  tlie  incredibly  trilling 
^'flPd^-t  usually  produced  by  random  broailsidir  vollevH, 
given  in  sudden  change's  of  position,  he  would  say  th'nt, 
in  wearing  several  times  to  avoid  lH*ing  rakcnl,  and  in 
exchanging  broadsidt*s  in  such  rapid  and  e^intinuiMl 
mlU'ratians  of  position,  and  coiuM-quent  elevation  of  her 
onlnaooe,  the  **  (tuerriere*s**  fire  was  much  more  harm* 
lefli  tlian  it  would  have  l)een  had  sIm*  given  it  in  a  more 
irt4*ady  position. 

467.  It  appears  that  the  most  advantageous  way  in 
which  a  veiMel  to  leeward  can  receive  a  din*<*t  attack, 
and  bring  cm  close  action,  with  an  enemy  anniiig  down 
lh<*  wind  for  this  purpose,  is  to  come  to  the  wind  In-r- 
self,  and  there  wait,  making  as  little  way  as  |NMuble, 
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whikt  the   oflFensive  movement  is  in   progress.     This 
opinion  requires  some  introductory  explanations. 

If  two  ships,  A  and  B,  Fig.  43,  move  at  an  equal 
rate,  upon  courses  equally  inclined  to  each  other,  they 
will  approach  gradually  upon  equal  terms,  and  come 
close  to  each  other,  when  arrived  at  C.     If  the  two 

Fig.  43. 
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vessels  be  equal  in  force  and  quality  of  crew,  an  action 
brought  on  in  this  way  would  be  alike  favourable  to 
both :  but  if  either  should  possess  any  superior  power 
of  gmis,  such  as  might  induSheTconinanSer  to  ^fer 
commencing  with  £stant  cannonade,  and  approximate 
gradually  to  close  battle,  then  it  is  evident  that  the 
other  vessel  should  vary  its  plan  of  operation,  to  defeat 
the  purpose  which  the  enemy  has  in  view,  and  which  is 
soon  perceptible  in  his  actions. 

According  to  the  well-known  principle  of  chasing  to 
leeward,  the  course  should  be  bo  regulated  that  the 
chase  always  bear  on  the  same  point  of  the  compass. 
If  she  be  found  to  draw  ahead,  the  chaser  must  haxil 
more  up ;  if  the  chase  draw  aft,  the  pursuer  must  keep 
more  away.  Applying  this  to  Fig.  43,  the  more  B 
draws  aft,  that  is,  the  slower  he  goes,  the  more  direct 
must  be  A's  approach,  according-  to  this  principle  of 
chasing.  Now  suppose  B,  instead  of  standing-on  rapidly 
in  the  line  B  C  converging  gradually  to  A's  course,  were 
to  remain  as  stationary  as  possible,  keeping  her  broad- 
side turned  towards  A,  it  is  evident  that  A  (whom  we 
suppose  desirous  of  coming  to  close  action)  cannot  ap- 
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proach  under  the  fire  of  B  without  obvious  disadvan- 
tage ;  conseauently  the  slower  B  moves  on  the  Kne  B  C, 
the  more  inclined  to  that  line  must  be  the  course  of  A's 
advance,  as  A  D,  and  the  more  he  will  be  exposed  to  a 
raking  fire  in  coming  down.  If  the  ship  A  be  so  cir- 
cu]n8{>ect  as  to  come  down  on  a  line  A  E,  out  of  range, 
fi  should  not,  upon  any  account,  stand-on  to  meet  him, 
if  the  relative  force  of  the  ships  demand  circumspection 
on  the  part  of  B ;  for  doing  tlas  would  be  acting  exactly 
in  the  manner  A  wishes,  as  is  evident  by  such  a  move- 
ment fiilling  in  with  his  plan  of  attack.  But  if  A  come  « 
down  in  any  line  A  D  within  range,  then  B  should  fol- 
low him  with  his  broadside  steadily  bearing,  as  F,  and 
in  this  way  should  not  object  to  come  to  close  action, 
the  previous  advantage  having  been  his. 
468.  If,  having  moved  upon  the  line  A  E,  Fig.  44, 

Fig.  44. 
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out  of  range,  the  ship  A  should  come  to  the  wind  at  E 
on  the  same  tack  as  B,  and  there  wait,  B  should  then 
run  up  to  close  action,  and  raking  A's  stem,  as  at  C, 
engage  Iiim  to  leeward,  if  he  will  permit.  If  A  should 
decline  this,  and  bear  up,  as  F,  Fig.  45,  to  avoid  being 
rakedf  B  may  either  do  so  too,  and  engage  him  going 
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free,  as  at  P,  on  even  terms,  or  stand-on,  and,  croBsing 
his  stem  at  D,  keep  his  wind,  and  manoeuvre  afresh. 

If  A,  having  come  down  in  the  line  A  E,  out  of  raoge, 
shotdd  haul  up  at  A  2,  Fig.  46,  on  the  contrary  tack, 

Fig.  46. 
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B,  if  he  is  desirous  of  close  action,  should  immediately 
wear,  or  tack,  and  stand-on  slowly,  as  B  2.  If  A  keep 
his  wind,  B  should  wait  for  him,  and  thus  engage  to 
leeward  upon  equal  terms ;  but  if  A  attempt  to  bear  up, 
across  B's  stem,  to  rake  him  in  passing  to  leeward,  then 
B  may  either  bear  up  to  avoid  being  raked,  and  thus, 
as  in  Fig.  45,  engage  A  close,  going  free ;  or  waiving 
this,  accept  close  battle  upon  A's  terms,  as  the  "  Shan- 
non" did  the  "  Chesapeake."  To  execute  this,  B  should 
not  reduce  his  sail,  but  by  keeping  the  maintopsail  to 
the  mast,  and  the  others  shaking,  or,  when  off  the  wind, 
by  bradng-by  as  flat  as  possibk,  just  keep  the  vessel 
under  the  influence  of  her  helm,  and  no  more. 

469.  But  it  may  be  said,  a  cautious,  intelligent  enemy, 
attacking  from  the  windward,  will  come  down  abaft  B's 
line  of  fire,  Fig.  47,  as  the  "  Chesapeake"  did  upon  the 
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"  Shannon/'  and,  when  nearly  in  his  wake,  either  run 
up  to  windward,  or  pass  to  leeward,  as  he  may  choose, 
if  B  will  wait  for  him,  or  if  A  outsail  B.  But  whether 
the  action  is  to  be  thus  fought  or  not,  will  neither  de- 
pend upon  B*s  sailing  nor  upon  As  pleasure,  if  B 
manoeuvre  properly ;  tor  if  he  nave  any  reason  for  not 
<le8iring  such  a  plan  of  action,  and  should  not  think 
proper  to  give  A  an  opportunity  of  raking  his  stern,  in 
passing  to  engage  him  to  leeward,  he  should  tack  or 
wear  at  a  convenient  time,  and  stand-on  slowly  the 
other  way.    Thus  if  A  1,  Fig.  48,  perceiving  B  1,  laying 
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to  leeward,  shape  a  course  to  run  down  into  his  wake, 
It  1  should  tack  or  wear  in  time,  and  stand  on  as  B  2, 
towards  A  2 ;  and  this  manoeuvre  will  bring  the  case 
exactly  to  that  which  has  been  considered  in  Figs.  43, 
44,  45.  If  B  1,  neglecting  or  waiving  this,  stand-on, 
and  let  A  J  ^t  close  in  his  wake,  then  A  1  may  bear 
iji>,  and,  rakug  B  I's  stem,  engage  him  to  leeward. 
This  is  an  obvious  advantage  which  the  ^*  Chesapeake  " 
might  have  availed  himself  of  (as  Sir  Philip  Broke 
admits)  instead  of  ranging  up  to  windward  of  the 
^  Shannon  ;*'  and  it  is  one  which,  had  it  been  taken, 
would  mo0t  probably  have  gained  some  previous  advan- 
tHf^.  There  is  no  way  in  which  B  1,  having  permitted 
A  1  to  come  close  in  his  wake,  can  now  avoid  sustaining 
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bearinfr*  and  thus  follow  the  movement  of  A  2,  A  3, 
frnMlually,  till  both  sliifM  come  cloee ;  and  thus  again 
the  commander  of  B  coold  have  no  objection  to  close 
action,  the  previous  advantage  having  been  his. 


Fig.  51. 
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?*ii  p^  S^^'^'S  be  correct,  the  best  way  for  a 
▼«IB^.  52,  to  leeward,  to  receive  an  attack  with 
anjmmection,  from  a  ve«el  A,  to  windward,  ia,  never 
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Fast  V. 


some  previous  disadvantaffe,  if  A  1  shotdd  try  to  rake 
his  stem.  For  if  B  1  tack  to  avoid  it,  he  will  first  ex- 
pose his  stern,  B,  Fig.  49,  to  be  raked ; — he  wiU  be 


Fig.  49. 


severely  punished  whilst  in  stays  by  a  fire  in  great  part 
diagonal, — if  he  hang  in  stays  he  will  be  utterly  de- 
stroyed ;  and  in  coming  round  upon  the  other  tack  he 
may  fall  off,  nearly  end-on  towards  A  2,  as  at  B  3,  No 
good  oflScer;  indeed,  would  attempt  such  a  method  of 
avoiding  being  raked ;  and  if,  on  the  contrary,  B  bear 
up,  as  fi  2,  Fig.  50,  to  prevent  this,  her  opponent  A 


Fig.  50. 


As 


may  luff-to,  and  rake  him  before  B  can  get  away,  and 
then  manoeuvre  for  fresh  advantage. 

Now  if,  on  the  contrary,  B  should  have  tacked,  as 
suggested  in  Art.  468,  and  stand-on  towards  A,  as  B  2, 
Figs.  48  and  61,  then,  if  the  offensive  movement  be 
continued  within  range,  B  should  deaden  his  way  as 
much  as  possible,  and  open  his  fire  upon  A  coming 
down,  keeping  his  broadside,  as  at  B  3,  B  4,  steadily 
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bearing,  and  thus  follow  the  movement  of  A  2,  A  3, 
gradually,  till  both  ships  come  close ;  and  thus  again 
the  commander  of  B  could  have  no  objection  to  close 
action,  the  previous  advantage  having  been  his. 


Fig.  51. 


/^ 
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470.  If  this  reasoning  be  correct,  the  best  way  for  a 
veasel  B,  Fig.  52,  to  leeward,  to  receive  an  attack  with 
circumspection,  from  a  vessel  A,  to  windward,  is,  never 
to  let  A  come  down  into  his  toake ;  but  having  tacked 
in  time,  as  B  2,  stand-on  slowly  till  A  approach  within 
irs  fire,  from  which  time  B  should  keep  as  stationary 
M  possible.  Supposing  the  vessels  to  be  of  nearly  equal 
force,  it  may  be  assumed  that  A  has  no  intention  of 
avoiding  action ;  but  afker  he  is  once  brought  to  the 
]Mjsition  A  4,  it  is  evident  he  cannot  approach  nearer  to 
ii  manoeuvring  thus  without  receiving  a  mass  of  fire 
which  he  cannot  return.  If  he  shape  his  course  to  cross 
IV«  bows,  the  counter-manoeuvre  which  B  should  apply 
\<  not  velocity,  but  gradual  change  of  position,  in  steady 
I  roadside  bearing,  with  as  little  way  as  possible,  follow- 
ing A*s  bow  with  the  broadside,  so  long  as  he  tries  to 
*Tf)88  B's  bow, — an  attempt  which  can  only  be  continueU 
till  A  come  close  to  the  wind  on  the  larboard  tadc ;  and 
h<*re  again  there  would  be  no  objection  to  bring  on 
rioae  action  in  this  way,  the  previous  advantage  having 
U-en  to  B.     If,  in  thus  rounding-to,  the  vessels  should 
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get  foul  of  each  other,  it  will  be  in  a  position  favourable 
to  B,  as  E,  F,  Fig.  52,  if  the  manoeuvre  have  been  pro- 
perly and  steadily  executed ;  and  this  will  bring  on  a 

Fig.  52. 
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character  of  combat  (boarding)  which  we  always  desire. 
These  manoeuvres  will,  at  all  events,  refiise  to  A  the 
opportunities  of  which  we  have  supposed  him  to  l>e 
desirous,  viz.,  previous  distant  cannonade  on  his  oi^im 
terms;  and  therefore  it  appears  that  this  method  of 
manoeuvring,  in  receiving  an  attack  from  the  windward, 
is  favourable  for  ships  which  are  not  at  liberty  to  re- 
ceive battle  under  any  disadvantageous  tactical  circuxn- 
stances. 

471.  The  author  is  quite  aware  that  there  may  be 
difficulties  as  well  as  facilities  in  executing  these  mani 
vres  that  will  require  modifications,  and  in  some 

perhaps  abandonments,  in  the  theories  he  has  e 

voured  to  suggest.     But  many  of  those  cases  ^ivlxich 
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demand  modifications,  or  which  present  facilities,  have 
already  been  noticed  in  the  several  articles  (391  to  398 
inclusive)  which  relate  to  distant  practice,  close  battle, 
raking  fire,  dismantling  shot,  &c.     There  are,  however, 
Bome  general  considerations  which  it  will  always  be 
necessary  to  keep  in  mind,  with  strict  application  to  the 
immediate  case,  by  which  the  experienced  commander 
will  not  fiaiil  to  be  correctly  guided.    From  the  improved 
constmction  of  our  ships  in  quality  of  sailing,  they  are 
not  80  well  calculated  to  manoeuvre  quickly  as  our  old 
nhipswere.     In  a  considerable  breeze  it  is  extremely 
(liflieult  to  moderate  their  velocity,  when  nearly  before 
the  wind,  by  Iracvng-hy.     This  renders  it  very  difficult 
to  keep  a  free  course  for  any  particular  bearing  of  the 
gnns,  without  either  going  too  fast  to  preserve  that 
I'earing,  or  yawing  frequently.     In  luffing-to,  also,  our 
long  ships  are  very  slow ;  and  in  executing  it  run  over  a 
p*eat  space  of  water ;  so  that  in  the  smoke  of  a  broadside 
discharged  in  this  act,  there  is  great  risk  of  a  ship  get- 
ting a-back,  and  being  obliged  to  box^ff;  or  of  losing 
her  head-way,  and  remaining  for  a  considerable  time  in 
this  position,  which  is  forcibly  termed  being  in  irons. 
To  get  her  out  of  this  awkward  position  the  ship  must 
lie  paid  off^  by  backine  the  headnsails.     This  exposes  her 
to  the  chance  of  making  a  strong  stem-board  (particu- 
LiHy  with  the  fore-sail  set),  and  will,  at  all  events,  throw 
her  long  cvt-of^hand  before  she  recovers  head-way ;  and 
then  heavy  yards  are  to  be  braced  round,  perhaps  under 
t)nt  g^ons  of  a  closing  enemy.     Before  any  manoeuvre  is 
attempted,  therefore,  the    actual  position  of  the  con- 
fending  ships,  the  state  of  the  sea  and  weather,  should 
U'  considered,  and  experience  consulted,  as  to  the  time 
rhe  ship  may  take  to  tack  or  wear,  compared  with  the 
diiitance  the  enemy  may  run  in  that  time,  or  the  time 
nvjuired  for  the  enemy  to   make  whatever  counter- 
maaoeavre  may  seem  to  suit  the  case,  and  the  conse- 
nt uent  positions  to  which  the  two  ships  will  thus  be 
brought. 

472.  The  action  between  the  "Macedonian"  and  the 
*•  Ignited  States"  was,in  tactical  circumstances,  of  a  nature 


496  NAVAL  GUNNERY,  Paot  Y. 

different  from  those  cases  which  have  been  considered 
in  Arts.  467  et  seq.  The  British  frigate  was  to  wind- 
ward, and  ran  gaUantly  directly  down  upon  the  Ame- 
rican ;  but  in  doing  this  was  so  severelv  damaged  that 
the  upper  deck  was  almost  entirely  disabled  by  the 
raking  fire  of  the  "  United  States,"  then  laying  steadily 
to  leeward. 

In  the  action  between  the  "Java"  and  the  "Constitu- 
tion," the  British  frigate  was  to  windward.    The  Ameri- 
can vessel  tacked  and  stood  away  free  soon  after  she  was 
discovered.    At  11  a.m.  the  "Java"  hauled  up,  bringing 
the  wind  on  the  port  quarter.   At  1  50  p.m.  the  "Java" 
shortened  sail,  bore  down  upon  the   "Constitutions' 
quarter,  and  received  her  first  two  broadsides,  which  did 
little  or  no  damage  to  the  "Java."     The  British  fiigate 
then  lufied-to  on  the  American's  weather-beam,  almost 
touching,  gave  her  first  broadside,  which   killed  and 
wounded  between  forty  and  fifty  of  her  people ;  but  from 
the  total  inexperience  in  gunnery  of  the  crew  of  the 
"  Java,"  she  appears  to  have  seldom  hit  her  opponent 
afterwards.  In  manoeuvring,  the  British  frigate  was  well 
handled,  and  obtained  positions  which,  had  they  been 
as  eflfectually  taken  advantage  of  by  good  gunnery  as 
they  were  conceived  and  executed  with  great  nautical 
skill,  must  have  produced  a  very  different  result  from 
that  which  unhappily  ensued.    The  "Java"  passed  at  one 
time  under  the  stern  of  the  "  Constitution"  so  close,  that 
her  ensign  almost  touched,  when  the  latter  put  her  helm 
up  and  made  sail,  upon  which  the  "  Java"  instantly  piit 
her  helm  down,  passed  up  close  under  the  stem  of  the 
"  Constitution,"  and  got  again  on  her  weather-quarter. 
Soon  after  this  the  "Java"  lost  the  head  of  her  bowsprit, 
and  became  much  damaged  from  the  fire  of  her  oppo- 
nent ;  when  it  was  determined,  as  a  last  hope,  to  board 
the  "Constitution,"  and  the  "Java"  bore  up  for  that  pur- 
pose.   Whilst  doing  so,  the  head  of  her  bowsprit  actuallr 
rubbed  along  the  quarter  of  the  "  Constitution,"  which 
brought  the  "Java"  up  in  the  wind ;  and  in  this  position 
she  remained  for  upwards  of  an  hour,  a  mark  for  cool 
target  practice.  The  "  Constitution"  at  length  came  under 


Vxn  V,         THE  "JAVA''  AND  "CONSTITUTION/'  497 

the  broadside  of  the  "  Java/'  when,  finding  her  fire  far 

fn>m  being  silenced,  the  American  frigate  made  sail, 

and  went  out  of  action  for  an  hour,  leaving  the  "  Java  " 

with  her  mainmast  only  standing,  with  the  weather-half 

uf  her  main- yard  broken  aloft,  which  she  soon  afterwards 

riJled  away.     A  topgallani^mast  was  rigged  as  a  jury- 

fnremast,  and  a  stay-sail  set,  forward,  in  the  vain  hope 

t«»  ppet  l)efore  the  wind.    The  "  Constitution,"  seeing  this 

attempt,  returned  to  the  fight,  and  took  a  position  right 

a-head  of  the  "  Java."     Further  resistance  would  have 

Won  unavailing,  and  the  "  Java  "  accordingly  struck  her 

erJoure.     It  is  impossible  to  pass  from  the  relation  of 

this  action,  in  which  so  much  nautical  skill  and  gallantry 

Were  unavailingly  displayed   by  Captain  Henry  Lam- 

{•♦•rt,  who  fell  mortally  wounded  by  a  musket-ball  fired 

fn»m  one  of  the  tops,*  and  by    her  first  lieutenant, 

H.  D.  Chads,  without  noticing,  as   a  remarkable   and 

interesting  incident  in  the  career  of  Rear- Admiral  Chads, 

that  he  was,  by  his  great  merits,  placed  in  a  situation 

^^  hich — if  sufficient  extension  and  permanency  be  given 

to  the  corps  of  seamen-gunners  to  meet  the  wants  and 

exijrencies  of  the  service  (Arts.  27,  32) — will  effectually 

]»revent  tlie  recurrence  of  disasters  arising  from  such  a 

•^u*it%  bv  the  zeal,  experience,  and  practical  skill  with 

which  tfiis  distinguished  officer  directed  and  superin- 

t-nded  the  important  institution  over  which  he  presided, 

for  teaching  the  science  and  improving  the  practice  of 

;nuinerv  in  the  British  navy.     But  it  is  painful  to  reflect 

tliut^  after  twenty  years  of  labour  devoted  to  this  most 

iintM»rtaut  duty  by  Rear-Admiral  Chads  and  his  distin- 

i'^n>hed  predecessor,   Sir  Thomas  Hastings,  the   esta- 

i'lishmeut  of  the  "  Excellent "  is  still  so  limited  as  only  to 

iiave  pnxluced  al)OUt  2000  men  qualified  to  serve  as 

uiptaiiui  of  guns,  with  no  reserve  of  well-trained  gun- 

nvrn  ready  in  cases  of  emergency  (Arts.  32,  36). 

473.   In  this  action  there  was,  on  the  side  of  the 
British  frigate,  excess  of  gallantry,  but  very  little  cir- 

*  This  falal  caM  may  well  be  associated  with  the  fate  of  Nelson  in  urgini; 
t    U  atAted  in  Apiiendix  A,  cm  the  introduction  of  the  improved  rit)o 
.    .  /«^aaket  into  the  Naval  aervico. 
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cumspection  ;  and  it  is  melancholy  to  reflect  that  such 
gallantry  should  have  terminated  so  disastrously.  If  the 
British  frigate  had  manoeuvred,  the  "  Constitution'' 
would  not  have  run  away.  Its  commander  might  have 
hesitated  to  meet  the  manoeuvre,  and  join  fairly  in  close 
hattle  :  he  would  probably  have  waited  to  see  whether 
or  not  the  British  commander  would  be  so  incautious  as 
to  approach  him,  knowing  well  that  such  a  step  would 
operate  in  his  favour.  If  our  frigate  had  run  do\^Ti 
astern,  the  American  would  either  have  tacked  or 
waited ;  if  not,  he  had  fled,  and  we  had  triumphed :  but 
no — if  we  had  been  more  cautious,  he  would  have  been 
less  so.  It  appears,  therefore,  that  battle  should  first 
have  been  offered  upon  equal  terms,  by  commencing  the 
ordinary  manoBUvre  of  running  down  in  the  wake.  If 
the  British  frigate,  represented  by  A,  Fig.  53,  declining 


Fig.  53. 
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■^ 
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B» 


this,  had  brought-to,  as  at  A  2,  the  American,  B,  fancy- 
ing her  rather  shy,  would  certainly,  after  some  tiim*. 
have  approached.  This  he  probably  would  have  done 
by  tacking,  as  at  B  2,  and  standing  close  upon  the 
starboard  tack  into  A's  wake,  and  thence  tacking 
towards  her,  as  at  B  3.  Now,  if  B  tack  in  A's  wake,  I) 
cannot  go  to  windward  of  A,  nor  rake  him,  except 
partially,   by   luffing-up   in   the  wind,  or  by  keepiuir 
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awav,  Inith  of  which  would  \>e  random  and  very 
ifi.rfifii  lit  vollt-ys  (Arte.  397,  398).  But  if  B  should 
hfaiid-4m,  aH  at  B  1,  Fi^.  54,  and  tack,  as  at  B  2,  to 
windward  of  A*h  wake,  then  it  would  l)e  advisable  for  A 
to  tat-k  uli^u  atf  at  A  2,  because  B,  hy  acting  thus,  may 

Fig.  5». 
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U»  KiisiM.rtiMl  of  an  intention  of  orosHinp  A*8  stern,  to 
rake  hini  lN*f<>re  he  enpap5  him  oK>s*»  to  leewanl,  as  at 
IK  Now  if  A  t'lrk,  it  is  evident  that  ninm  this  course 
al^^i  In*  will  po  to  windward  of  B;  and  if  B  nriK^ii'd  to 
B  3,  A  3  may  lay  arroKs  his  Imiws  and  rake  Inm.  This 
B  i«ill  n<»t,  of  <*ourH*,  suffer;  and  to  prevent  it,  munt 
•  itIht  w<«ar  or  tack  apiin.  If  he  tack  and  then*  wait, 
a-  at  B  4«  A  niav  run  up  alongxidts  and  enf^^p*  him  to 
uiiidwani  at  (\  in  c1oh4»  acticm ;  or»  croKwinjc  B'»  stem, 
t'lrht  him  to  It*<»\vard,  an  at  K  ;  in  eithtT  of  which  cai<<*s 
A  will  ar*compIihh,  by  previous  manu'uvn*,  tlie  %'ery 
natun*  of  artion  whirh  he  had  ofTrre^l  at  firht,  but  whicli 
B  tl.t-n  d«vline*l.  If,  from  the  {Kmition  B  2,  Fig.  54,  B 
ki^'p  away,  as  B  2,  Fig.  55,  when  he  sei*s  tliat  A  Iuih 
t2irk4'«K  a»<  at  A  2,  Figs.  54  and  55,  then  A  (U*ing  still 
••itliiT  out  of  ranp?  or  at  v«*rv  raiidom  diHtanc<»)  hIiouM 
Wf«ar  round  to  fugago  B,  p>ing  frei%  if  he  pK»s  away  a* 
B  4  ;  but  if  B  trv  to  i^xw-^  A's  )n)W8,  he  shouhl  w<*ftr 
round  ^nuluallv,  demlening  his  wav  as  much  as  mav  Im> 
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Fig.  55. 
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necessary  to  keep  his  broadside  bearing  upon  B,  as  A  5, 
A  6,  A  7  ;  and  thus  have  no  objection  to  close  action, 
either  by  hauling  up,  as  A  7,  and  waiting  for  B,  or  bv 
standing-on,  A  8,  and  crossing  B's  bows  to  rake  him. 

474.  The  action  between  the  "  Shannon "  and  the 
"  Chesapeake  "  reflects  upon  the  victors  immortal  honour, 
and  no  discredit  on  the  vanquished.  Its  characteristics 
are,  that  though  the  enemy  did  not,  as  usual,  commence 
with  distant  cannonade,  yet  he  was  so  far  circumspect  in 
his  approach,  as  not  to  have  been  pre-exposed  to  the 
"  Shannon's  "  fire,  having  come  down  astern,  and  only 
received  the  fire  of  the  British  frigate's  after-main-deck 
ffun  and  quarter-deck  carronade  before  he  opened  his 
own  fire,  the  rapidity  and  precision  of  the  "  Shannon  s" 
fire  were  irresistible ; — the  enemy  was  beaten  in  eleven 
minutes ! ' 


*  It  is  not  easy  to  acoonnt  for  the  facts  stated  in  the  report  gi^en  in  tli« 
notes  to  Art.  254,  respecting  the  deficient  powers  of  penetration  of  thf 
18-pounder  solid  shot  fired  from  H.  M.  frigate  "  Shannon  "  into  the  "  Chesa- 
peake." It  appears  by  that  Report,  which  was  made  from  an  actual  surrer, 
that  sixteen  18-pound  shot  did  not  perforate,  but  only  penetrated,  8(Hne  4,  i% 
and  6,  and  others  8  and  10  inches ;  and  that,  of  the  shot  which  passed  throogK 
the  greater  number  were  32-pounder  carronade  shot.  Some  unexpected  circum- 
stances with  respect  to  relative  position  may  perhaps  account  for  thi&  It  i$ 
stated  in  James's  '  Naval  History,'  vol.  vi.  p.  201,  that  the  Captain  of  tbf 
"  Chesapeake,"  finding  he  was  ranging  too  far  a-head,  brought  his  ship  »^ 
sharp  to  the  wind  in  attempting  to  deaden  her  way,  that  she  lay,  in  oon- 
sequence,  for  some  time  with  her  stem  and  quarter  exposed  to  her  oppooent^ 
broadside,  the  "  Shannon's  "  aftermost  guns  firing  diagonally  into  the  '*  Ch^s- 
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In  this  remarkable  combat,  however,  it  must  be 
observed  that  an  error  in  principle  was  committed  on 
both  sides.  The  "  Shannon  "  gave  the  "  Chesapeake  " 
a  great  advantage  in  permitting  her  to  approach  as  she 
did.  The  "  Chesapeake "  committed  an  error  in  not 
taking  advantage  of  it  as  she  might  have  done  ;  for  the 
American  frigate  might,  when  near,  having  consider- 
able way,  suddenly  have  put  her  helm  up,  and  raked  the 
"  Shannon  "  by  her  stem,  and  then  either  hauled  off, 
or,  coming  up  again,  engaged  the  "  Shannon  "  to  lee- 
ward. To  frustrate  the  operation  of  being  raked  by 
the  stern,  which  the  "  Shannon "  had  every  tactical 
authority  to  believe  was  the  American's  intention,  the 
"  Shannon  "  should  have  kept  away  or  tacked  as  soon 
as  she  saw  such  a  course  shaping  towards  her ;  but  these 
manoeuvres  would  have  brought  on  a  running,  and 
perhaps  a  less  decisive  fight.  The  captain  of  the 
"  Shannon,"  under  the  peculiar  circumstances  of  the 
case,  abiding  by  the  terms  of  the  defiance  he  had  sent 
to  the  captain  of  the  "  Chesapeake, ' "  resolved  to  offer 
the  advantage  which  his  position  presented,  and  not  to 
appear  to  shrink  from  the  contest  he  had  long  sought. 

**  'Twas  vain  to  seek  retreat,  and  vain  to  fear ; 
Himself  had  challenged,  and  the  foe  drew  near.'' 

The  gallant  foe  disdained  to  avail  himself  of  the 


^)eake;"  and  that  (p.  202)  the  *' Chesapeake  "  making,  it  would  appear,  a 
stemboard,  fell  with  her  quarter  upon  the  "  Shannon's  "  side,  just  before  her 
starboard  main-chains,  and  hooked  with  her  quarter  port  the  fluke  of  the 
*'  Shannon's  "  anchor  stowed  over  the  chest- tree.  These  changes  of  position 
may  be  considered  as  illustrations  of  what  has  been  said — (Art.  105)— that 
naval  actions  are  subject  to  sudden  and  unforeseen  mutations  in  the  positions 
of  the  contending  vessels,  in  consequence  of  which  one  of  them  may  suddenly 
be  exposed  to  oblique,  diagonal,  or  raking  fire,  and  thus  require  that  the  loads 
of  metal,  and  charges  of  powder,  should  be  varied  so  as  to  insure  penetration 
into  and  through  the  enemy's  ship,  however  she  may  be  stnick.  The  pene- 
trating power  adequate  to  this  end,  in  every  position  of  the  opponent,  should 
never  be  sacrificed  to  the  practice  of  using  only  the  load  ana  charge,  which 
may  be  barely  sufiicieut  for  penetrating  in  direct  broadside  action.  May  not 
inattention  to  this  important  rule  have  been  omitted  in  the  practice  on  board 
the  "  Shannon  ?"  It  appears  moreover  that  the  shot  fired  from  the  "  Chesa- 
peake "  were  likewise  deficient  in  penetrating  power. 
"  James's  *  Naval  History,*  vol.  vi.  p.  199. 
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tactical  advantage  which  his  bold  opponent  offered,  and 
for  each  it  may  be  said, — 

**  But  open  be  our  fight,  and  bold  each  blow ; 
I  steal  no  conquest  from  a  noble  foe." 

The  captured  frigate  was  taken  to  Halifax,  and  there 
her  gallant  captain,  killed  in  the  action,  was  bmied  witb 
military  honours,  his  funeral  attended  by  the  civil  autho- 
rities, the  troops  in  garrison,  and  the  surviving  oflBcers 
of  the  "  Shannon, "  with  the  exception  of  her  victorious 
chief,  who  was  severely  wounded  in  the  fight. 

'*  The  stone  shall  tell  the  vanquish'd  heroes  name. 
And  distant  ages  learn  the  ▼ictor's  fame." 


(      OUo       ) 


APPENDIX. 


(  A.  ) 

OX  BIFLE  ICrSEETS. 

(1.)  TuK  common,  and  the  rifle  musket  are  weapons  of  which 
bufficient  use  has  not  hitherto  been  made  in  the  British  navy ;  but 
the  latter,  in  its  present  improved  state,  is  become  of  such  import- 
ance, that  in  all  probability  it  wiU  henceforth  be  very  generally 
u>ed  in  the  naval  as  well  as  the  land  serrioe,  and  will  become  a 
matter  of  ^reat  public  interest  An  account  of  the  new  muskets 
f(»r  projecting  donated  rifle-shot  of  various  forms  (see  Arts.  175, 
176,  177)  will  therefore  be  desenring  of  special  notice  in  the 
}cesM*nt  work. 

(2.)  Naval  history  fomishes  many  melancholy  proofs  of  the 
(ian^er  which  is  inciured  of  setting  fire  to  the  sails  and  rigging  of 
a  rhip  in  action  by  firing  muskets  from  the  tops  ;  and  Nelson  was 
Kj  mell  convinced  of  the  reality  of  such  danger,  Uiat  he  forbade  the 
fmctice  on  board  the  ^'  Victory  "  in  the  action  of  Trafalgar.    The 
<i4*:<tniction  of  the  "  Alcide "  and  **  L'Orient "  on  former  occa- 
>i**n5,  and  of  the  **  Achille  "  and  **  Redoubtable  "  »  in  that  engage- 
ment, prove  that  his  apprehension  of  such  a  catastrophe  was  well 
fouwled ;  but  it  is  remarkable  that  a  shot  fired  from  the  rigging 
of  tlie  ^  Redoubtable  *'  inflicted  on  this  country  the  severest  loss  it 
vwT  sustained  in  battle — the  death  of  the  gallant  Admiral  himself* 
We  refer  to  these  facts,  and  might  quote  numerous  instances  on 
reeord,  of  ships  in  action  being  burnt  or  disabled  by  an  indiscreet 
and  reckk*!«  faring  of  musketry  from  aloft,  amongst  the  sails ;  and 
«•>  would  strongly  urge  the  necessity  of  prescribing  by  regulation 
the  circumstances  under  which,  only,  musketry  should  be  used  on 
tM«ard  ij^hip,  the  extent  to  which  it  should  be  adopted,  the  positions 
of  the  marksmen  with  respect  to  the  sails,  and  the  direction  of  the 
«iiMl;  we  would  also  urge  that  every  precaution  possible  should 
U*  taken   to  avoid  this  danger,  the  most  formidable  that  can 
iLippen  to  a  ship  in  action. 

(3.)  The  new  rifle  muskets  are  wholly  indebted  to  the  adoption 
•  f  the  ehmgated  projectile  for  their  efficiency  and  celebrity;  nor 
i'.oe  the  instruments  from  which  they  are  projected  any  otiicr 


•   U- la  Gniviero.     Tran»latcd  by  the  lion.  Coptain  Plunkct    Sw  Art.  300, 
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merit  than  that  of  facility  and  quickness  in  loading.  Elongated 
shot  possess  the  properties  of  being  less  resisted  by  the  air,  haying 
longer  ranges  and  greater  penetrating  power  than  spherical  pro- 
jectiles of  the  same  diameter.  In  accordance  with  these  views, 
it  is  proposed  to  give  a  short  account  of  the  circumstances  which 
led  to  the  introduction  of  the  elongated  shot  in  the  French  army, 
and  to  explain  the  several  modes  by  which  it  has  been  proposed 
to  force  tne  shot  into  the  rifle  state  in  the  several  muskets  and 
carbines  that  have  since  been  constructed ;  also  to  describe  more 
particularly  the  several  improvements  that  have  been  made  up  to 
the  present  time  in  that  description  of  rifle  musket  which  has  tieen 
adopted  in  the  British  service. 

(4.)  It  is  a  remarkable  fact,  that  the  use  of  the  rifle  as  a  mili- 
tary arm  was  abandoned  by  the  French  in  the  early  campaigns  of 
the  Revolutionary  War ;  *  and  it  was  not  revived  in  the  service 
till  after  the  *'  Restoration,"  when  it  was  brought  forward  by  M. 
Delvigne  in  the  novel  form  which  bears  his  name. 

To  obviate  the  difficulty  and  loss  of  time  in  loading  ordinary 
rifles,  by  forcing  the  ball  into  the  barrel  by  repeated  blows  of  the 
ramrod  or  a  mallet,  on  account  of  which  the  use  of  that  arm  had 
so  long  been  suspended,  M.  Delvigne  proposed  that  the  bullet 
should  have  sufficient  windage  to  enter  Ireely  into  the  barrel,  in 
order  that,  when  stopped  by  the  contraction  of  the  chamber  with 
which  this  arm  was  furnished,  it  might  be  forced  to  expand  and 
enter  into  the  grooves,  on  receiving  a  few  smart  blows ;  thus,  the 
piece  being  fired,  the  bullet  would  come  out  a  forced,  or  rifle  ball, 
without  having  been  forced  in. 

But  this  ingenious  contrivance  was  not  found  to  answer.  The 
edge  of  the  chamber  on  which  the  ball  lodged  not  being  opposite 
to  the  direction  of  the  blow,  did  not  form  a  sufficient  support  upon 
which  to  flatten  the  ball  when  struck  by  the  ramrod,  and  tiius 
cause  the  bullet  to  expand;  whilst  portions  of  the  charge  of 
powder,  previously  poured  in,  having  lodged  on  the  contraction, 
cushioned  and  still  further  impeded  the  expansion  of  the  shot ; 
and  as,  obviously,  no  patch  could  be  used,  the  grooves  were  liable 
to  get  foul,  and  to  become  leaded,  to  an  extent  which  by  no  means 
could  be  effectually  obviated. 

(6.)  To  remedy  this  defect.  Colonel  Thouvenin  propoeed  in 
1828  to  suppress  the  chamber,  and  substitute  a  cylindrical  tige 


•  Fav^,  *  Des  Nouvellcn  Carabines,  ct  de  leur  Emploi,'  p.  3.  Paris,  1647. 
In  1793,  a  very  small  number  of  French  light  infantry  W6re  arkned  with  cara- 
bines ray^es,  loaded  in  the  ordinary  way  by  forcing  the  ball  with  a  mallet ; 
but,  as  the  French  armies  in  the  campaigns  of  that  year  were  little  familiarized 
with  arms  of  this  complicated  description,  and  could  not  be  sufiBcienily  trained 
to  their  uses,  the  rifle  was  given  up ;  and  during  the  whole  of  the  wars  of  tl  e 
Iiepublic  and  of  the  Empire  was  not  thought  of. 
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or  pillar  of  steel  (C,  Fig.  56,  p.  506),  screwed  into  the  breech  in 
the  centre  of  the  barrel,  so  that  the  bullet,  when  stopped  by,  and 
n*stiusr  upon  the  fiat  end  of  the  pillar,  directly  opposite  to  the 
Mde  struck,  might  more  easily  be  flattened  and  lorcea  to  enter  the 
proovea. 

(6.)  But  here  another  defect  appeared.  The  pillar  occupying 
a  large  portion  of  the  centre  of  the  barrel,  and  the  charge  being 
placed  in  the  annular  space  which  surrounds  it,  the  main  force  of 
tin*  powder,  instead  of  taking  effect  in  the  axis  of  the  piece,  and 
on  the  cental  of  the  projectile,  acted  only  on  the  spherical  portion 
(»f  tlie  bullet  which  ties  over  this  annular  chamber,  and  thus  the 
Kill  n?ceivin|^  obliquely  the  impulse  of  the  charge,  was  propelled 
with  diminished  force.  {Be  la  Creation  et  de  VJEmptoi  de  la 
F'»rce  Armce^  pp.  44,  45,  Paris,  1848.)  The  next  improvement, 
%  hich  was  pro|)osed  by  M.  Delvigne,  was  to  make  the  bottom  of 
the  projectile  a  flat  surface  ;  the  body  cylindrical,  and  to  ter- 
mioato  it  in  front  with  a  conical  point  (A,  Fig.  56,  p.  506), 
thus  diminishing  the  resistance  of  the  air  comparatively  with 
tiiat  experienced  by  a  solid  of  the  same  diameter  having  a 
hemispherical  end.  The  form  of  the  projectile  was,  therefore, 
an  approximation  to  that  of  Newton's  solid  of  least  resistance. 
I  Art.  175.) 

(7.)  While  engaged  in  the  conquest  of  Algiers,  a  French  army 
of  one  hundred  thousand  men  was  long  kept  in  check  by  the 
li'imadic  inhabitants  of  that  country,  a  people  ill  armed  and  quite 
(i'\<»titute  of  military  organizatioa  Favoured  by  their  power  of 
nip'.d  movement,  the  Arab  horsemen,  keeping  themselves  at  a 
dl.«4aiice,  directed  against  their  opponents,  who  were  deficient  in 
raTalr>\  a  destructive  fire  of  matchlocks,  and  immediately  retired 
lioTond  the  range  of  the  muskets  carried  by  the  European  infantry, 
wbas4?  6iAid  columns,  encumbered  with  artillery  and  baggage,  were 
unable  to  follow  with  sufficient  rapidity.  The  necessity  of  arming 
tlie  French  infantry  with  weapons  capable  of  aflbrding,  with  con- 
siderable precision  of  fire,  a  more  extensive  range  than  could  be 
obtained  irom  common  muskets,  was  immediately  felt ;  and  ten 
battalions  of  chasseurs  (infantry),  which  were  organized  in  1840, 
were  armed  with  the  pillar-breech  rifle  musket.  (Delvigne,  De  la 
Crrfitifm  fi  de  rUmploi  de  la  Force  Armfe^  pp.  14,  15,  16,  45.) 
It  Li  probable  that  the  circumstances  above  mentioned  drew  the 
Att<*ntion  of  military  men  in  general  to  improvements  in  the  musket 
and  rifle.  In  1841  a  patent  was  obtained  by  Captain  Tamisier 
frif  hitf  method  of  giving  steadiness  to  the  flight  of  cylindro- conical 
*h<#t,  by  cutting  three  sharp  circular  grooves,  each  0.28  inch  deep, 
4»n  the  cylindrical  part  of  the  shot,  by  which  the  resistance  of  the 
air  behind  the  centre  of  jrravity  of  the  projectile  being  increasi^d, 
tiie  axift  of  rotation  was  kept  more  steadily  in  the  direction  of  the 
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ttajectory ;  tho  grooves  being  to  this  projectile  what  the  feathers 
are  to  the  arrow,  and  tlie  stick  to  the  rocket,' 

(8.)  The  following  is  a  brief  account  of  the  French  Pillar- 
Breech  Musket,  with  its  latest  improvements : — 

Fig-  S6.  «  The  pillar-breech  musket  is  loaded  at  the  muult 

with  a  leaden  projeetilc  of  the  form  shown  at  A,  in 
Fig:-  66  aonexcd ;  this  [irojectile  is  0.657  in.  dianiptcr, 
and  wetfihB  728  grains.  Ttie  Larrel,  B  li,  of  Ibo  musket 
is  34  inches  long,  rifled  with  four  grooves,  and  hn  an 
elevating  scale  or  sight  3i  inches  hi^h ;  the  '  tip'  nr 
pillar,  C,  ia  screwed  into  the  face  of  the  hrwchpin. 
The  cartridge,  containing  21  drachms  of  powder,  is 
made  of  strong  paper,  which  ia  tied  round  tbe  projeclile 
at  ihc  groove  D,  near  its  base. 

"  In  loading,  the  soldier  breaks  tho  cartridge,  wlifH 
tho  powder  fails  into  the  apace,  F  F,  round  the  pillar, 
and  he  throws  away  the  pii]ier  of  the  ujiper  part  of  the 
cartridge ;  the  ball,  which  is  uearlj-  of  the  same  din- 
meter  as  the  bore  of  the  piece,  ia  then  made  to  nsi 
with  its  flat  end  on  the  head  of  the  pillar  ;  the  eiui,  11, 
of  the  rammer  being  countersunk  of  the  same  form  la 
the  point  of  the  ball,  the  soldier  gives  three  or  four 
smart  blows  ui>on  the  latter,  which,  being  Euriprlnl 
by  the  pillar,  is  shortened  in  length  and  widened  in 
diameter,  so  as  to  force  the  lead  and  paper  round  it 
into  the  grooves  of  the  rifle.  The  point  of  the  Inll  ie 
held  in  tlie  aiis  of  the  barrel  by  tho  head  of  tlie 
rammer,  which  is  so  nearly  of  thi:  same  diameter  aj 
tlio  bore,  that  no  sensible  variation  in  the  |iosilioo  <-i 
the  ball  can  take  place :  when  fired,  tlie  proj<«lilt  is 
constrained  to  follow  the  grooves  of  the  rifle,  and  iLe 
pajicr  protects  the  barrel  from  being  leaded." 

(9.)  This  method  of  forcing  tbe  shot  into 
the  rifled  state  has  been  adopted  by  the  Aus- 
trlans  and  some  of  the  smaller  German  states ; 
and  the  French  Chasseurs  d'Orle'ans  are  still 
armed  with  the  carabine-a-tige.  'iTie  method 
of  forcing  the  shot  into  the  grooves  of  tlio 
rifle  has  also  been  adopted  in  this  countrj-  hv 
Mr.  Lancaster,  in  his  pillar-breech  rifle,  whiiu 
is  much  used  by  sjiortsmen,  and  was  propoeed 


■  Some  very  interesting  expcrimoDts  have  rcct-Diir 
liccn  made  with  rockets  without  sticks,  a  rotatory  ""i" 
tion  on  their  axes  being  given  by  making  the  orifias 
out  of  which  tbo  inflamed  and  compressed  comprtitiun 
nishen,  oblique  to  the  axis  instaad  of  direct.  Ity  lii:- 
contrivance  the  rotatory  ami  propelling  powers  an 
comhined  ;  and  so  long  as  tho  former  continues,  ibo 
rocket  will  proceed  in  the  direction  of  liic  trajcclir;. 
at  right  angles  nearly  to  the  piano  of  rotaiiii^- 
(Art.  324.) 
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liy  him  for  adoption  in  tlie  militan*  M'mro ;  the  length  of  his 
iiiu«kt't  ip  2  Rft  ^  inchcH,  the  cliariro  of  poiider  24  (lra(*hiiii<,  and 
the  neiirht  of  bin  c^lindro-oonoidal  hhot  tflO^rraiiiM  (troy).  Tlie 
in^Mnt-A,  of  which  tliere  an*  four,  arc  straight  to  the  extent  of  18 
iiH^MM*  from  the  bnnvh ;  they,  then,  take  a  t^piral  form,  pradiially 
iiKTi*a>in^  to  the  muzzle  (jfauiwtf  ttcutt)^  making?  a  quarter  of  a 
turn  from  itii  commena*meut :  this  it  was  pre>unied,  would  give  to 
the  pnij^Ttile  int'at  accuracy  of  fli^ht^  with  the  leaflt  recoil ;  hut  it 
apjicarv  that,  wliatever  may  i>c  the  advantapt^s  of  the ///i /;/////;  (trUt  in 
firinir  a  Huherical  bullet  or  a  conical  pit^ht  (an  American  pnu^tice), 
it  i»  tutallj  inapplicable  to  a  cyIindn>-conoi<lal  t«hot  for  n^aMinj^  ably 
f»tati*d  by  IJeut.-<*ol.  the  Hoa  Alexander  (lonlon,  in  his  pamphlet 
entitled  *  HrtnarkM  tfH  Nafiomd  Ih'fcnt''*^  Ap|N*ndix,  p.  ti2. 

(lo.)  But  the  pillar*bn*ech  musket  havinfr  Ihmmi  found  incon- 
venient in  cleaning,  the  chamber  round  the  stem  l)ecomin|r  t^>on 
(wIimI,  the  pillar  liable  to  1m*  broken,  and,  after  firing*  mime 
muncU,  the  operati<m  of  ramminvr  down  m>  fatiguing  to  the  men 
a*  to  make  them  unsteaily  in  takin^i:  aim,  )L  Minie,  pn*viously 
dL^inifuis'bed  aa  a  zealous  and  able  advocate  for  re-  ^^  ^. 

i4orinff  the  rifle  to  the  MTvice  in  an  impmved  form, 
propcrM«d  to  KUppre?^  the  tige,  and  Hu)>stitute  for  it 
an  iroo  cup,  h  (rift.  57),  put  into  the  wider  end  of 
a  Clinical  hollow,  n,  made  in  the  shot :  thin  cup  Immiii: 
fiirred  further  in  by  the  explosion  of  the  cliar^*, 
cauM*^  the  hollow  cylindrical  |Mirtion  of  the  shot  to 
expand  and  fix  it.M*lf  in  the  griMives,  so  that  the 


•J.nf  beconu*si  forr*'<l  nt  the  moment  of  diM*liargr.*    r    ^  y 

A  •lip  of  cartridge- 1 in|H»r  is  u«»mim1  t^^iee  rouinl  the     ^'    IK"— ^v     / 

cylindrical  |«rt  of  the  pn»j<Ttile,  h>  that,  as  the     [ £/  n — I 

latter  d«*es  mit  U*come  forced  or  rifled  till  tl.e 
charge  ii*  fired,  it  fit«»  so  tiL'htly  to  the  Kirrel  «>  to 
Im*  fnv  from  any  mtition  whieh  wouhl  U*  cauH'il  by 
Xhe  carriage  of  the  rllle  on  a  man*h,  or  by  it.*  \a*\u\: 
liandleti  U*f«>rr  the  sliot  is  firiHl. 

Th«»  reader  will  p<Ti'<'i\e  ti.iit,  unle-*  the  eui>  /'  Fig,  57;  \n* 
dri»<*n,  l>y  the  fir»t  action  of  the  explo-ion  of  the  cluirge,  hi  fir 
into  the*  conical  h|in(e  in  which  it  in  jtlaeeil, a-*  to  cau-M>  the  lend  to 
enter  into  tin'  grooves  of  tin*  rifle  U'n»ie  tin*  ^hot  nio\e.-,  then*  >*.II 
lie  no  rotation — the  |Ki|ier  urnjit  nnind  the  ^hot  not  put}i<-:i-(:  fi>r 
thi<  purjioM*. 

In  tlM*  exiM*riments  of  iH.'iO  it  «&<•  found  that  the  hollow  |mrt 
of  the   Mime  c\lindru-c<Miieal   hhot  wa.«  \i'i\  fre«pi«'ritl\  M'|.tr.ittd 

•  'j*  •{•  t).r  »!:•.!.  ;.t  r'..f  *. 'fi  .•  t' .'        ».  -..^n!*'      -  »-  •  f    • 

••   •! 
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entirely  from  the  conical  part  by  the  force  with  which  the  cup  was 
driven  into  the  hollow  part  of  the  shot,  and  sometimes  remained  so 
firmly  fixed  in  the  barrel  that  it  could  not  be  extracted  ;  but  in  the 
more  recent  trials  with  shot  made  by  compression  and  with  better 
lead  no  such  failure  occurred. 

(11.)  The  principle  of  placing  and  igniting  the  charge  in  front 
of  the  projectile  by  means  of  a  needle,  was  patented  in  England 
by  Abraham  Mosar  on  the  15th  of  December,  1831 ;  his  musket 
was  submitted  to  the  Board  of  Ordnance  for  trial  in  1834,  but  the 
method  of  loading,  namely,  at  the  muzzle,  was  very  complicated ; 
and  the  inventor  not  having  pecuniary  means  sufficient  to  improve 
and  carry  out  his  invention,  no  trials  were  made.  While  efforts 
were  being  made  in  France  to  augment  the  power  and  accuracy 
of  small  arms,  loaded  at  the  muzzle  as  already  described,  )L 
Dreyse,  of  Sommerda,  in  Thuringia,  was  led  to  try  whether  the 
inconvenience  of  ramming  down  and  flattening  the  shot  might  not 
be  got  rid  of  by  loading  the  barrel  at  the  breech — an  old  project 
(see  Art  227) ;  and  he  suggested  a  plan  for  this  purpose,  which 
has  been  adopted  to  a  great  extent  in  the  Prussian  army. 

(12.)  The  JPrussian  rifled  musket  for  firing  cylindro-conical  shot 
is  designated  "  zundnadelgewehr,"  from  the  ignition  of  the  charge 
being  produced  by  passing  a  needle  through  the  cartridge,  to 
strike  the  percussion  powder  placed  in  the  wooden  bottom,  or 
Spiegel,  as  shown  in  Fig.  58,  p.  509.  The  following  is  a  descrip- 
tion of  the  musket,  which  is  loaded  at  the  breech : — 

**  The  barrel,  A  A,  which  is  34  inches  long,  is  rifled  with  four  grooves,  and 
has  a  '  hansse '  or  sight  adapted  to  distances  of  600  metres ;  it  is  screwed  into 
the  end  of  a  strong  open  guider  or  channel,  B  B  :  the  chamber,  properly  so 
called,  is  bored  out  from  behind,  conically  in  a  slight  degree,  so  that  when  tbe 
cartridge  is  placed  in  it,  the  shoulder,  G  D,  of  the  ball  shall  meet  and  be 
stopped  by  the  projections  or  ribs  of  the  rifling,  the  body  of  the  shot  being  of 
sufficient  diameter  to  fill  the  full  depth  of  the  grooves.  Inside  of  the  guider 
slides  an  iron  tube,  E  E,  with  a  strong  *  hebel '  or  handle,  F,  attached,  and 
having  at  the  front  end  a  space,  G  G,  of  about  IJ  inch  in  length.  In  the 
middle  of  this  space  is  a  *  tige  *  or  pillar,  H,  which,  instead  of  being  solid,  like 
that  of  the  pillar-breech  musket,  is  pierced  with  a  small  hole  in  its  entire 
length,  and  through  this  passes  the  needle,  N,  which  is  to  ignite  the  chargie : 
the  steel  tige  is  screwed  from  behind  into  a  solid  plate  of  iron,  J  J,  left  in  the 
tube  E  E ;  and  this  plate  it  is  which  (like  the  breech-pin  of  tbe  ordinarr 
musket)  receives  the  whole  reactionary  force  of  the  charge.  Behind  the  lAate, 
J  J,  there  is  a  second  tube  of  iron  T which  could  not  be  shown  in  the  drawing) 
having  a  double  catch-8j)ring  attached,  and  carrying  within  it  a  small  inner 
tube  of  iron,  K  K,  (Fig.  59,^  having  two  projecting  rings,  L  L,  (Figs.  58,  59.) 
on  one  moiety  of  its  length,  and  a  spiral  spring,  M  M,  sliding  on  the  otbtr 
half.  Through  the  tube  K  K,  passes  the  needle,  N  N  N  N,  which  is  a  ihin 
steel  wire  about  '03  inch  diameter,  bluntly  pointed  at  the  end,  which  is  to 
ignite  the  charge  ;  at  the  other  end  it  is  screwed  into  a  brass  head,  O,  and  this 
again  screws  into  the  inner  tube,  which  carries  the  spiral  spring.  The  trigger, 
which  is  of  a  peculiar  form,  and  has  a  bolt  movement  in  firing,  could  not  be 
shown  intelligibly  in  the  diagram*     It  has  a  knuckle-catch,  so  that,  when 
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inaaed  down,  it  admits  of  the  whole  mechanism  of  the  tube,  E  E,  bein^  drawn 
out  from  behind,  when  the  parts  can  be  taken  to  pieces,  cleanetl,  anJ  i  at 
t«uvther  again  by  the  soldier  in  a  few  minutes,  there  being  no  piiis  whatever 
and  DO  screw,  except  that  by  which 


the  needle  is  connected  with  the 
inner  tnbe. 

**The  shot  for  the  'needle-prime ' 

mosket  is  of  the  form  shown  by  the 

dutted  lines  in  the  upper  part  of 

Fig.  60,  and  weighs  437^  grains, 

or  exactly  one  oonoe  avoirdupois ; 

iu  diameter  at  the  shoulder  is  .632 

in.    rndcmeath    the  shot  is   the 

*  "jiiesrel  •  or  bottom,  of  equal  dia- 

tiK'ter,  fonned  of  wood,  covered  with 

^ruwn  paper  and  hard  rolled,  with 

a  hollow  at  the  upper  end  to  receive 

the  lower  end  of  the  ball ;  beneath 

it  is  a  small  cup  (P,  Fig.  58),  to 

or»ntain  the  igniting  composition, 

which  is  pressed  hjud  by  mecha- 

rt:cal  means.   The  cartridge  is  made 

v(  paf«r  somewhat   thicker  than 

tLit  used  in  oar  service ;  a  small 

^loare  [nece  is  first  pressed  by  the 

hsTid  SiOiinst  one  end  of  the  wooden 

former,  and  this  constitutes  the  end 

or  liuttom  ;  another  oblong  piece  is 

parted  on  the  edue  of  one  side  and 

otj^  end,  and  rolle<l  once  round  the 

/•'-  ft^r,  the  pasted  end  being  pressed 

( •««  and  flat  round  the  bottom ; 

»Jifn  dry,  the  jjowder  (fi2  grains, 

fiT  about  2i  drachms)  is  first  put 

in:  aft«r  which  the  spi<'<;el  with  the 

pnminz  cumf  oiition  iit  placed  down- 

WAnisupon  the  powder,  and  then 

the  tbut.     The  paper  is  tied  round 

t'lc  |<iint  of  the  shot,  and  its  end 

u  cut  ofl'  smooth.    TJiis  end  of  the 

cartrid::re   is   dipped    into    mc'lte«l 

*.  lUow  as  &r  as  tlie  shoulder  (C  D) 

01  the  I'Tvjjectile. 

•*  At  the  lower  part  of  the  barrel 
i«  tlje  sliding  tube  thrtm'^h  which 
I&«w«  the  needle  for  ignitiiiz  the 
r^  irze :  this  tube  is  caf«Me  of 
(*  tvj^  moved  backwards  or  fon»'arfls 
t:j  the  barrel,  near  the  breech,  liy 
n.^ansof  a  pin  or  handle  in  its  si^le, 
i»  ..<  h  [ttSfces  throusb  a  |«rforation 
f  7  liar  to  a  bayonet  notch  in  tlie 
»  !»•  of  the  barrel.  When  the  tul^ 
i*  ':ra«D  as  far  as  the  perforation 
w.  1  allow  towards  the  nt/ick,  there  is 
f-  •rrneci  an  open  chamlier  between  its 
-eitremitj  and  the  nearest  extremity 
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of  the  barrel ;  and,  by  means  of  this  chamber,  the  charge  is  introduced  into 
the  barrel.  The  tube  is  then  pressed  forward  till  its  extremity,  which  is  in 
the  form  of  a  frustum  of  a  cone,  is  in  contact  with  the  rear  extremity  of  the 
barrel ;  this  extremity  having  the  form  of  a  hollow  cone  to  receive  the  end  of 
the  tube  :  the  pin,  or  handle,  being  then  turned  round  in  the  notch,  the  tube 
is,  as  it  were,  locked  in  close  contact  with  the  barrel.  In  this  state  the  needle 
in  the  tube  is  in  connection  with  the  trigger  of  the  lock,  and  the  musket  is 
ready  for  being  fired."* 

(13.)  The  escape  of  gas  at  the  junction  of  the  chamber  and 
barrel  is  considered  by  all,  as  a  great  objection  to  the  needle- 
prime  musket :  it  is  stated  that  the  point  of  the  igniting  needle 
soon  becomes  furred,  so  that  it  is  difficult,  and,  after  a  time,  im- 
possible to  draw  it  back  by  the  thumb.  The  Prussians,  however, 
appear  to  be  quite  confident  of  the  superiority  of  the  latter  over 
other  rifle  muskets;  their  Government  is  said  to  have  caused 
60,000  stand  of  these  arms  to  be  executed,  and,  at  least,  half  as 
many  more  are  ordered.  Their  fusiliers,  who  are  armed  with  the 
needle-prime  musket,  have  also  a  short  sword,  with  a  cross  hilt : 
this  they  plant  in  the  ground ;  and,  lying  down,  they  use  the  hilt 
as  a  rest  for  the  purpose  of  taking  a  steady  aim. 

In  1850  some  experiments  were  made  at  Woolwich,  under  the 
direction  of  the  Committee  on  Small  Arms,  when  it  was  found 
that  in  the  operation  of  opening  and  closing  the  breech,  by  with- 
drawing to  load,  and  replacing  when  loaded,  the  bolt  (which  acts 
in  a  manner  resembling  that  of  fixing  the  bayonet)  required  a 
great  deal  of  manual  strength,  particularly  when  the  piece  got 
heated  and  foul.  Also,  while  attending  the  experiments  of  1850, 
at  Woolwich,  the  author  was  very  much  struck  with  an  important 
objection  in  the  very  apparent  escape  of  gas  from  the  breech. 
This  defect  increased  to  such  a  degree  in  continued  firing,  even 
with  a  new  piece,  that  the  flash  indicating  a  copious  escape  of  gas 
became  very  apparent,  and  was  at  length  sensioly  felt  in  the  face 
of  the  man  who  fired,  and  the  soldier  on  his  left.  The  escape  of 
gas  will  evidently  be  much  greater  in  long  protracted  firing,  from 
the  effects  of  friction  both  upon  the  bolt  and  the  barrel.  The 
escape  of  gas  takes  place  chiefly  from  the  left  side  of  the  breech  ; 
which  indicates  an  imperfection  in  the  contact  between  the  cham- 
ber and  the  barrel  on  that  side,  arising  from  the  want  of  central 
or  direct  support  for  the  tube  which  carries  the  charge,  when  it  is 
pressed  up  to  the  top  of  the  chamber,  in  order  to  close  the  breech, 
previously  to  the  musket  being  fired.     This  defect  in  the  contact. 


•^  The  use  of  carbines  loaded  at  the  breech  is  much  reoommended  by 
General  Remond.  The  General  proposes,  with  them,  to  employ  infantry 
formed  three,  and  even  five  deep — the  front  rank  men  being  not  exposed  to 
the  fire  of  those  in  the  rear,  which  is  the  case  when  the  muskets  ai«  loaded  at 
the  muzzle,  by  the  men  raising  the  right  hand  to  the  head  in  using  the 
ramrod.     (P.  <j.) 
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apparently  poes  on  increasinir  during  tLe  iv^»r-:lr*o?  of  :i^  fr!:.i'. 
It  is  possible  that  the  eWl  may  !>.'  iv:-..-JI-i  r.;.  J-*'*-!!'  t.  :--r 
lower  part  of  the  barrel  the  fjnn  of  a  L  '..ym  ir^<^-  ■,:  £  ' ....-:. 
and  to  the  upper  part  of  the  turje  carr.  ii.:i  tii^  c  L^t.-t  a  '• .  r^-f- 
^ponding  fomif  so  that,  in  ckisir*^'  lip  tL--  tu'>»  fj  :Lr:  -tsirr-rl-  t-^-t 
contact  of  the  conical  sur&ces  may  be  ^•^!r•:•>L:Iy  '.1,--^  ::  it -:«-*:.-: 
the  escape  of  gas.  By  tliis  cuiistnKtl  rii.  e-.--::.  ii.  tirr  *--.^.:  -.-f 
the^e  sunaces  beinjj  in  part  wora  a-sray  r-y  frl  -l  j-l,  ::  iill  >:  >j*- 
.<ible,  by  pressing  the  tul«  still  cluser  to  ti.e  barrtL  to  pr*?«^ne 
the  accuracy  of  the  contact 

(14.)  The  advantage  of  placing  the  con-pj-r'tl  i.  asyr*>  t:.^  -j-jz^ 
powder  is  supposed  to  be,  that  it  s^^-ure-  :Le  xt-^.^L-jzi  of  \i^.  » :- ,  *^ 
rlwtfge.  The  mode  of  prcidurir^  \z^1*\jz^  \js  "^^^Li^s  \:>  >r-^*- 
jiion  powder  in  the  body  of  the  cartrvij/  i^  :-'«»c^eT,  i  ry  '-\•^•- 
tioiiable.  If  the  cap  put  oa  the  lJ^J'^'  of  an  '^ri-r-ary  1  -^  l  •;.:  .^^ 
fail  another  may  be  instantly  put  ol  ;  if  :jt-!*  ,-r.  fa-I  \'j  *i^,  pro- 
duced in  the  Prussian  cartnJ:r»f.  i:  iLiirt  '\pc  wliLiira-:*  v>  *.,;..  i-v; 
it  becomes  useless  till  made  up  afr-^::- 

Another  verj'  serious  obj^tion  t/j  c^rrr.  :.'►-•  j>o  rx^-^  v:^  1»^ 
that  the  fulminatinar  comp'jsitijjn  l>'ii.:r  Y6.-:}L"1  »'ti.  ♦^-^  'x:r.r  /-  -^ 
in  barrelsy  tumbrils,  wainrons,  or  oi-t  r-*.-' ;*<!,;>•  f  r  r.  -t-t 
ammunition,  would,  if  these  sh-zJi  r>:f  ei^vroi  vy  --:,'>l  1*.:-  ..v 
expl(Nie,  and  cause  the  whole  to  be  b'.-wr.  v-i.  T:*-r  '>r-.*^?y  ■:?£:>* 
are  capable  of  beinff  stowed  in  ?niali  b-Jt  I;  !':.-'':---,•.<•. 

(15.)  It  has  been  reported  that  n.a:-y  of  ::>;  Vt^^>^\  r^---.  *-- 
prime  rifles  taken  by  the  Dant-s  in  tL.*:  -a>  <L'r-;:<t::-,':i.'-:.t*  ''i'-'/}, 
were  found  to  hare  become  defective  :  bit  t:-*r  a-t:.'jr  \Ki^ru^.  \r  rzx 
an  authentic  source,  his  inf(»nnatit  U-;:-:?  a  lJ<i:..-:*  o*f/.'T  of 
tinction,  that  no  arms  of  this  d'^?<:Hp:.  *a  w<^iv  cap*-:T»-]  bv 
Danes  the  small  arms  taken  \>'\:.tr  ^'*i^r  r^.Tui*  .u  n.  *!•'•.'  or 
rifles  of  tlie  ordinary  kind,  load#rd  at  liv;  zi.^zj:\  \.  j\  *:.»-%   J-:»  ; 

ruuical  shot  with  remarkable  etfecL*     It  r^r^^-lnr*  o:..-.  a'i  ,:,•;>!•<'- 

1  »  « 


O  ' 


•  In  the  I)aiii.«.h  « 'I'c  :.I  -f  ••  r:  ^'f  t:.-  \  -♦•  «.    f  !     •'  .*.  •■'   ••  •  l' 
1".V>,  it  la  Mattel  tLit  " '1  :-*-•  ».':.<7  .;.*<»  *»  '^    •   •  r-    '..••'  '.     •''.'«. 
f  n-l  frl»b  |«'»'iit»'«l  hi.. >  ^»;  «*';/.   -  •/    \,  W  a-    -•   '.'.'  '     i  '    •-        .'*        ' 
»  ••»   (.  va'.n  li.it  a  o  »;;  '.*-  "f  "::.'»  t:.r»  w  .:•        •-•,♦.;.-     r.   '^  •  .  /    •  '; 

■  •.;rn..'»lAn» ;  if  waj  'ii  \.wa  tr.  ii  a  i«-..  «  :  •:-•;  »  .  -  '  ;-••••  .*..•., 
.i**>ck*  ;  in  >:iin  it  w.i- ♦ '.  •• 'IV    .:•.•••'.••      •  '.,•.■••«/     ■  , 

V  ..  '.  VkA-»  U'l-A  III  tiilw'.a,  N.  ..',  ;i  •*'•■-'•  ^  ..  -  '.  .-  ,'  '  '.  ■  •  i 
t  *•  [...?:•<•  wifi<l«>"A'»  .iT.'i  in  !..<•  ^*r'v'».  i".  .•  ■  *.  .",  •  r  v«  <■  ■  ■  .  a 
."♦-it  l»>"».     'Ilje  ).r..">  0*  :.-'.il  *^C'' •  •  ••  . '    .   '•..  ,   v    "          vi      •   ..    ^  .     »     •/ 

•  '    of  the  atra*k>;  t:.«*  ".'/ o!   i..-   **   ".   J-.»    *.-<     ..  J^   .    •  ,   *■     *    -    •     .. 

•  ".'\"\ ;  thi*  ri-ii.ii.a'.  1«  r  •»!  t:.«'  \  r*«  'v.  <.;*.-*-.-..•■    •  •    .  •   ;  •  v   ,«  r, 
»  J  t.\  »  Iff  his  .-'ifi^  t.i'-.«  n  ly  f  ••  <•.»■..     >•  ••     .'•••'  '•■   " '■  \*-*-  ..    '/ 

V  ..•  I.  xiA  aii.«»'u'  tl..  m  I.'*-  .'♦:    •••  ^  .I'-*'    -    ..  V.;.  ...  «•       ..  '  *!    r-  -    ■• 

•  .{.'.  l'.i^.<->«^,  Willi  .il-i  It  7  '  -  .  ■.•*"«  .  •.  • '.  •.•«■•»:  *♦  .•  '♦  '-  •>>%«;<• 
.    .v-il  ur  t^kiii. — (In  ui..a  u^:iriii«.r  \\.*:  i-..:  *<;•.  i...  -  -*>*  r*.  \-  r**',  :    .  '»t  *!.ii.  .i. 
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tion  of  the  figure,  page  509,  to  be  convinced  that,  whatever  be 
its  merits  in  other  respects,  the  needle-prime  musket  is  too  com- 
plicated and  delicate  an  arm  for  general  service. 

(16.)  A  very  serious  disadvantage  arising  from  the  use  of 
cylindro-conical  shot  is  the  excess  of  their  weight  above  that  of 
a  common  musket-ball,  on  which  account  the  already  overloaded 
soldier  must  carry  a  greater  weight  of  ammunition  in  an  equal 
number  of  rounds,  or  the  number  of  rounds  must  be  diminished, 
and  either  of  these  results  would  be  very  prejudicial.  So  quickly 
may  the  new  rifle-muskets  be  loaded,  that  a  soldier  may  fire  away 
all  his  ammunition  in  a  very  few  minutes,  which  soldiers  are  prone 
to  do  as  quickly  as  they  can ;  and  unless  additional  and  extra- 
ordinary measures  be  adopted  for  replenishing  in  the  field,  and 
in  action,  the  speedily  exhausted  cartridge  boxes,  the  rifleman 
may,  in  a  protracted  action,  be  left  long  in  a  state  in  which  he 
can  neither  annoy  the  enemy,  nor  defend  himself. 

(17.)  It  is,  no  doubt,  in  some  respects,  an  important  advantage 
in  the  Prussian  rifles,  that  they  may  be  loaded  more  quickly  than 
the  ordinary  musket  or  rifle ;  but  here,  too,  we  agree  with  M. 
Fave  {Dea  ifouvelles  Carabinen^  etc.,  p.  40),  that  rifle  actions  are 
generally  decided,  not  by  mere  rapidity  of  fire,  but  by  each  sol- 
dier taking  time  to  use  his  arm  in  the  most  efficient  manner  pos- 
sible. Although,  as  has  been  already  stated,  the  use  of  the  rifle 
was  suspended  in  the  French  armies  throughout  the  whole  of  the 
general  war  (1794-1815),  yet  the  French  infantry,  armed  with 
the  common  musket,  were  well  trained  to  act  en  tirailleur,  and 
showed  great  aptitude  for  that  kind  of  service,  in  which  a  mere 
militia  or  new  levied  troops,  in  many  circumstances,  render  as 
much  service  as  veteran  soldiers. 

(18.)  The  infantry  of  the  line,  and  light  infantry  in  the  French 
service,  are  identical,  excepting  a  slight  difierence  in  their  uni- 
form ;  they  carry  the  same  nature  of  arm,  and  are  trained  nearly 
in  the  same  way,  though  the  regiments  of  light  infantry  are  more 
particularly  employed  in  the  service  of  the  advanced  posts.  The 
companies  of  voltigeurs  of  the  infantry  are  armed  with  a  musket 
shorter  by  0"  .054  (2  inches)  than  that  of  the  other  companies. 
The  only  troops  armed  with  the  carabine  h  tige  are  the  teu  batta- 
lions of  Chasseurs  d'Orleans.  We  observe,  too,  that  French 
writers,  in  discussing  the  comparative  merits  of  the  musket  and 
the  rifle,  appeal,  as  well  they  may,  to  the  well-directed  and  well- 
sustained  rolling  fire  of  British  musketry  of  the  line,  which,  as 
M.  Fave  states  (p.  44),  gave  us  the  victory  in  battle :    therefore. 


nor  their  exact  form  given,  in  the  report ;  but  the  author  has  ascertained  from 
authority  at  Cojxjnhagen,  May  3, 1851,  that  they  were  cylindro-conical,  fired 
from  carabines  ray^es,  a  tige.) 
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we  should  be  very  careful  not  to  compromise  that  established 
efficiency  by  any  very  general  or  extensive  adoption  of  the  new 
arms,  according  to  a  theory,  the  effects  of  which  have  been  tried 
only  in  circumstances  which  cannot  exist  on  service.*  A  French 
writer  admits  the  efficiency  of  our  rifle  firing,  and  states  that,  at 
the  battle  of  Waterloo,  almost  all  the  officers  of  the  First 
Regiment  of  Infantry  of  the  line,  including  the  colonel  himself, 
were  wounded  by  rifle  balls,  or,  as  the  colonel  called  them, 
officers*  balls.,  because  the  English  troops,  as  he  supposed,  directed 
their  fire  at  the  officers  without  regarding  the  private  soldiera^ 

(19.)  Public  attention  having  been  excited  by  M.  Fave's  in- 
teresting work,  ^  Le9  Nouvelles  Carabines^  as  well  as  by  the 
effident  use  made  of  the  carabine  a  tiae  by  the  Chasseurs  d*Or- 
U-ans  in  Algiers,  and  by  the  adoption  oi  its  rival,  the  needle-prime 
musket,  by  the  Prussian  government,  experiments  with  muskets 
of  the  latter  construction,  which  had  been  made  in  England  from 
foreign  patterns,  were,  in  1850,  carried  on  in  this  country,  in 
order  to  compare  them  with  the  British  regulation-musket  and  the 
British  rifle  carrying  the  belted  ball.  It  was  proposed  to  ascer- 
tain the  relative  merits  of  those  arms,  and  particularly  to  discover 
whether  the  method  of  loading  at  the  breech,  as  in  the  needle- 
prime  musket,  considered  under  all  aspects,  could  be  adopted 
with  advantage  in  the  British  service.  The  results  of  these  expe- 
riments showed  that  the  Prussian  needle-prime  musket  was  by 
(ar  the  quickest  in  loading  and  firing.  The  English  regulation- 
musket  came  next,  Lancaster's  pillar-breech  the  third,  and  the 

*  The  following  is  one  of  the  nnmerouB  special  occasions,  related  in  Xapicr*s 
U!«tor7,  on  which  the  British  musket  and  bullet,  in  good  and  gallant  hands, 
(Tored  their  efficacy  at  considerable  distances,  even  at^ainst  artillery. 

Vombai  of  the  iOth  of  December,  1813.—"  The  practice  of  the  guns,  well 
directed  at  first,  would  have  been  murderous  if  the  musketry  from  the  church- 
\%rd  had  not  made  the  gunners  withdraw  their  pieces  a  little  behind  the  ridge, 
«h}cb  caused  their  fire  to  be  too  high.  The  General  (Kempt),  thinking  the 
distance  too  great  (it  was  between  350  and  4()0  yards),  was  inclined  to  stop 
t:.is  fire ;  but  the  moment  it  lulled,  the  French  gunners  pudhed  their  pieces 
f<wanls  A'jjkiUj  and  knocked  down  eight  men  in  an  instant.  Ihe  small  arms 
th^'H  recommenced,  and  the  fire  of  the  French  guns  was  again  too  high.  The 
Vnvch  were  in  like  manner  kept  at  bay  by  the  riflemen  in  the  village  and 
mansion-house,  and  by  the  52nd  on  the  ridge  adjoining." — A\tpier,  vol.  vi. 
p.  3H2. 

^  **  Je  crois  ne  pas  me  tromper  en  disant  que  si  Ton  voulait  se  donner  la 
f«iDA  de  fouiller  dans  les  cartons  du  Ministere  de  la  (luerre,  on  y  trouverait 
UD  rauport  imfKirtant  de  M.  le  Colonel  LeWau,  du  ])remier  r^<;iment  dMnfan- 
t^ric  oe  \iene.  On  y  lirait  qu*a  la  bataille  de  Waterloo  presquc  tons  les  officiers 
de  oe  lament  et  le  colonel  lui-m4me  furent  blesfi^^s  par  dcs  lialles  de  fubils 
rmy^  par  des  balles  que  M.  Lebeau  api^elait  des  balles  d*officiers,  car  les  ritlc- 
n«eo  Anglais  qui  tiraient  sur  son  regiment,  dtklaigiiant  le  commun  des  soldatH, 
avairot  Tii^  les  officiers,  et,  comme  vous  voyez,  nc  les  avaient  pas  maiiqu^s.** 
— Dimxmn  de  M.  Arago  h  la  Chambre  dt$  i)eputi$^  Juin,  lb39. 
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English  regulation-rifle  the  slowest ;  that  the  hits,  in  60  rounds 
fired  at  a  target  6  feet  square  at  the  distance  of  150  yards,  were, 
respectively,  m  the  order  in  which  the  arms  have  been  already 
named,  40,  29,  50,  and  30 ;  and  lastly,  that  the  average  per- 
centage of  hits  at  different  ranges  up  to  600  yards,  were,  in  the 
same  order,  33,  25,  35,  and  37 ;  but,  for  the  reasons  already 
stated,  muskets  loaded  at  the  breech  were  condemned  as  arms  for 

general  service  in  the  field,  however  useful  they  might  be  in  the 
ands  of  a  few  expert  men  for  special  purposes. 
(20.)  Good  patterns  having  been  obtmned  of  the  Delvigne 
carabine  a  tige,  the  French  and  the  Belgian  Minie  rifles,  experi- 
ments were  made  at  Woolwich  in  1851  with  these  three  arms 
and  with  Lancaster's  pillar-breech  rifle,  in  order  to  test  their 
relative  merits  in  firing  at  a  target  6  feet  square,  at  400  yards 
distance.  The  results  of  these  experiments  were  considered  to 
have  so  fiilly  established  the  peculiar  advantages  of  M.  Mime's 
method  of  quick  loading,  and  forcing  the  shot  into  the  rifled  state, 
that  the  manufacture  m  this  country  of  a  large  supply  of  what 
has  been  called  the  regulation  Minie  musket  was  ordered. 

The  form  of  its  projectile,  which  is  simply  conoidal,  is  ^ven  in 
Fig.  61  annexed. 

Fig.  61. 
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(21.)  His  Grace  the  late  Duke  of  Wellington  was  strongly  in 
favour  of  the  leaden  bullet  for  line  firing,  and  he  objected  to  a 
reduction  of  the  calibre  of  the  musket ;  conseouently,  on  account 
of  the  weight  of  the  elon^ted  shot  proposed  being  greater  than 
that  of  the  usual  spherical  bullet,  there  remained  no  alternative 
but  either  to  overload  the  soldier  by  the  weight  of  60  rounds  of 
ammunition,  or  to  reduce  the  number  of  shot  carried  by  him.  In 
order  therefore  to  conciliate  the  Duke,  it  was  made  a  regulation 
by  the  Board  of  Ordnance  that  the  Minie  muskets  should  be  so 
constructed  as  to  be  as  easily  loaded  with  a  round  bullet  of  one 
ounce  weight  as  with  its  own  ammunition,  so  that  either  descrip- 
tion of  shot  might  be  used,  as  circumstajices  might  reauire,  for 
line  and  rifle  firing.  It  soon  appeared,  however,  that  toe  fulfil- 
ment of  this  condition  was  impracticable,  and  that  the  attempt 
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would  have  the  usual  fate  of  endeavours  to  accomplish  two  pur- 
poses essentially  different  by  one  and  the  same  means — attempts 
which  generally  result  in  the  failure  of  both. 

(^22.)  The  only  mode  in  which  elongated  shot  can  be  employed 
without  either  increasing  the  weight  of  the  ammunition  carried 
by  the  soldier  or  reducmg  the  number  (60)  of  rounds  in  his 
pouch,  is  to  diminish  the  calibre  of  the  fire-arm,  so  that  the  elon- 
gated shot  may  not  be  heavier  than  the  regulation  bullet.  With 
a  view  to  effect  this  object  most  conveniently,  the  Master-General 
of  the  Ordnance,  Viscount  Hardinge,  invited  some  of  the  prin- 
cipal gun-makers  of  England  to  submit  pattern  muskets,  in  the 
hopes  of  obtaining  a  lighter  and  more  efficient  arm  with  a  smaller 
bore.  The  following  makers  accordingly  prepared,  and  sent  in, 
muskets  for  trial — Mr.  Purday,  Mr.  \Vestley  Kichards,  Mr.  Lan- 
caster, Mr.  Wilkinson,  and  mr.  Greener :  Mr.  Lovell,  the  inspec- 
tor of  small  arms,  also  prepared  a  new  musket  at  the  government 
manufactory. 

(23.)  The  following  table  of  details  (see  p.  516)  respecting  the 
regulation  Minie  rifle,  and  those  of  more  recent  pattern  which 
have  been  made  the  subjects  of  experimental  trials,  is  both  im- 
portant and  interesting.  {^Remarks  an  National  Defence^  by  Lieut- 
Col,  the  Hon.  A.  Gordon,  and  A  Handbook  of  Field  Service^  by 
Capt  Lefroy,  RA.,  F.R.S.) 

(24)  The  projectiles  for  all  the  muskets  in  the  table  are 
conoidal  or  cylindro-conoidal.  Mr.  Wilkinson's  projectile  is  cast 
solid,  and  has  two  ^eep  grooves  round  the  lower  part.  It  is  in- 
tended to  be  used  without  paper  or  patch  of  any  kind,  the  two 
grooves  being  merely  filled  with  grease  ;  and  the  method  of  load- 
ing is  the  same  as  that  which  is  now  in  use  with  the  rifle  regiments 
of  the  service,  the  powder  being  made  up  in  a  small  cartridge 
by  itself,  and  put  into  the  barrel  before  taking  the  ball  out  of  the 
ball-pouch.  The  muzzle  of  the  barrel  has  been  countersunk,  so 
as  to  receive  the  ball  before  it  is  rammed  down,  which  is  a  great 
convenience.  The  grooves  are  of  a  spiral  form,  having  one  turn 
in  6  ft.  6  in.  Mr.  rurday's  projectile  is  cylindro-conoidal,  with 
a  belt  round  the  lower  part :  one  of  the  two  kinds  of  projectile 
has  the  simple  Minie  cavity,  and  the  other  has  a  cavity  with  a 
plug,  which  is  driven  into  the  cavity  by  the  force  of  the  fired 
powder.  The  grooves  have  the  character  of  the  increamig  spiral ; 
they  commence  with  one  turn  in  6  ft.,  and  end  with  one  turn  in 
4  ft.  9  in.  Mr.  Lovell's  heavy  shot  (No.  1)  made  excellent 
shooting  at  all  distances,  but  tne  difficulty  of  loading,  and  the 

great  weight  of  the  shot,  renders  it  unfit  for  troops  of  the  line, 
ven  with  a  strong  wooden  rammer  it  was  sometimes  difficult  to 
drive  the  shot  home.  The  lighter  shot  (No.  2)  made  very  good 
shooting  up  to  400  yards ;  but  sometimes,  after  firing  a  dozen 
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shots,  it  became  uncertain,  and  the  difficulty  of  loading  was  as 
great  as  with  the  heavier  ball.  The  grooves  are  regular  spirals 
with  one  turn  in  6  ft.  6  in.  The  grooves  of  the  Brunswick  rifle 
have  one  turn  in  2  ft.  6  in. 

Mr.  Lancaster,  who  invented  the  ordnance  with  an  elliptical 
bore,  spirally  formed,  as  described  in  Art.  190,  and  the  pillar- 
breech  rifle  (Art  (8)),  proposed  also  a  nature  of  musket  having 
a  bore  of  a  similar  kind.  No  grooves  are  cut  in  the  interior  surface 
of  the  barrel ;  but,  in  a  transverse  section,  the  bore  has  the  form 
of  an  ellipse  of  small  excentricity  and  it  is  freed  ^  at  the  breech : 
the  projectile  is  cylindro-conoidal,  with  a  circular  base,  and,  when 
heated  by  the  fired  gunpowder,  it  expands  so  far  as  to  take  a 
form  corresponding  to  tne  elliptical  section  of  the  bore.  The 
bore,  being  a  contmuous  spiral,  fulfils  the  object  of  grooves,  and 
causes  the  shot,  in  passing  along  it,  to  acquire  a  rotatory  motion  on 
its  axis.  The  spiral  is  not  uniform  in  its  whole  length,  but  has 
what  is  called  by  the  Americans  a  gaining  ttvist  or  an  increasing 
spiral.  The  advantages  of  this  rifle  are  supposed  to  be,— greater 
accuracy  of  practice,  less  recoil  than  other  muskets  have,  and  no 
tendency  to  cause  the  rifle  to  turn  over  sideways. 

In  November  of  last  year  Q853)  experiments  were  made  at 
the  school  of  musketry  at  Hytne,  under  the  direction  of  Colonel 
Hay,  for  the  purpose  of  trying  the  accuracy  of  Mr.  Lancaster's 
musket ;  and  the  result  was,  that,  in  firing  twenty  rounds  at  an 
iron  target  6  feet  square,  at  the  distance  of  600  yards,  all  the  20 
shot  hit  the  target ;  of  these,  10  struck  above,  and  10  below  the 
centre ;  11  struck  on  the  right  hand  and  9  on  the  left. 

Five  of  these  muskets  were  tried  at  Hythe  against  the  Enfield 
musket  with  a  smooth,  elliptical  bore ;  and,  after  a  prolonged 
trial,  the  Enfield  rifle  was  found  decidedly  inferior  to  that  of  Mr. 
Lancaster  as  regards  accuracy  of  shooting,  and  its  shot  stripped^ 
oftener  in  the  bwrel.  Further  trials  were  made  at  Woolwich,  at 
Enfield,  and  at  Hythe,  in  December,  1853,  with  Lancaster's  musket 
having  an  elliptical  bore,  an  increasing  spiral,  and  being  freed  at 
the  breech ;  this  was  in  order  to  compare  its  shooting  with  that  of 
an  Enfield  rifle  with  three  grooves,  having  a  uniform  spiral  with  one 


*  To  be  freed  at  the  breech  signifies  that  the  bore  is  made  larger  there 
than  in  the  anterior  part  of  the  barrel :  the  term  is  also  used  to  denote  an 
enlargement  of  the  grooves  at  the  same  place.  The  Americans  enlarge  in 
this  manner  the  whole  of  the  barrel  up  to  within  1^  inch  of  the  muzzle ; 
English  gunmakers  only  as  far  as  2  or  3  inches  from  the  breech.  The  object 
is  to  facilitate  the  operation  of  ramming  home.  Kot  muck  value  is  attached 
to  the  construction  in  this  country  :  it  may  be  advantageous  for  the  American 
rifles,  which  carry  smaller  shot  than  ours ;  and  the  like  may  be  said  of  the 
American  practice  of  increasing  the  twist  of  the  spiral  grooves  towards  the 
muzzle. 

^  To  strip,  speaking  of  shot,  signifies  to  pass  out  of  the  barrel  without 
becoming  rifled. 
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turn  in  6  feet  6  inches,  and  an  equal  bore  throughout,  0'577  inch 
diameter:  the  object  being,  apparently,  to  simplify  rifles,  if  pos- 
sible, by  dispensing  with  the  increasing  spiral  and  the  freed 
breech.  The  report  of  these  trials  was  in  ravour  of  the  Enfidd 
rifle,  Lancaster's  musket  having  evinced  a  strong  tendency  to 
strip:  and  at  the  longer  ranges  this  defect  was  very  marked. 
The  cause  of  it  has  not  been  satisfactorily  ascertained,  but  it  is 
presumed  to  be  in  part  owing  to  the  wax  which  entered  into  the 
lubricating  material ;  this  may  have  caused  some  of  the  paper  of 
the  cartridge  to  adhere  to  die  bore  about  the  greater  diameter, 
and  thus  render  the  bore  nearly  circular.  It  was  decided  then  to 
adopt  the  three-grooved  rifles ;  and  it  is  said  that  a  great  number 
of  them  have  been,  or  are  now  being  made. 

The  gaining  twist  is  considered  objectionable,  in  ofiering  to  the 
shot's  progress  a  resistance  continually  increasing,  while  the  shot 
itself  is  subjected  to  a  continually  increasing  force  of  impulsion. 
A  projectile  is  set  in  motion  gradually,  and  should  attain  its 
greatest  velocity  just  before  quitting  the  muzzle ;  there  is  conse- 
quently a  tendency  of  the  shot  to  yield  to  the  increa^ng  force  of 
tne  powder,  and  pass  directly  out  of  the  barrel  without  following 
the  spiral.  Should,  however,  the  projectile,  which  is  in  part  cylin- 
drical, follow  a  twist  of  the  gaining  kind,  it  will  still  be  subject  to 
a  continual  change  of  fimire  during  its  passage  along  the  bore ; 
and  it  may  even  be  said  that  the  rear  end  of  the  shot  is  being 
twisted  while  the  front  is  passing  out  of  the  muzzle.  An  advan- 
tage derived  from  the  absence  of  grooves  is  that  there  are  no 
edges  to  be  worn  away  by  working  the  ramrod,  and  a  smooth 
bore  is  less  likely  to  become  foul  than  one  with  grooves.  The 
plug-bullet  used  by  Mr.  Lancaster  does  not  appear  suitable  for 
military  purposes ;  generally  the  plug  is  driven  too  far  into  the 
lead  during  the  making  up  of  the  cartridge  ;  and  it  is  desirable 
that  bullets  for  military  service  should  be  of  solid  lead,  without 
cup  or  plug* 

An  objection  to  Mr.  Lancaster's  musket,  and  this  applies  alao 
to  the  Enfield  rifle  of  1853,  is,  that  it  requires  a  slender  cartridge 
(3^  inches  long  and  ^  inch  diameter),  which,  when  made  up  with 
the  heavy  projectile,  is  liable  to  become  torn  at  the  neck,  so  that 
the  powder,  in  part  at  least,  escapes:  this  objection  exists  in 
a  greater  degree,  in  the  Minie  rifle,  the  projectile  of  the  latter 
being  heavier  than  that  of  either  Lancaster's  or  the  Enfield  rifle. 
The  paper,  moreover,  being  stifi*,  does  not  always  expand  after  it 
has  oeen  compressed  in  tne  act  of  biting  off  the  end ;  in  con- 
sequence of  which  the  powder  is  not  r^sulily  poured  into  the 
barrel,  and  much  of  it  is  often  thrown  away  with  the  paper. 

The  argument  in  favour  of  an  uneven  number  of  grooves  for  a 
rifle,  as  in  Mr.  Wilkinson's  and  the  Enfield  rifle,  over  an  even 
number  of  grooves  is  apparentiy  very  sound :  tiie  lands  in  the 
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fonner  kind  being  qypoeite  the  CTOoyes  in  the  barrel,  instead  of 
the  grooves  beinff  opposite  to  eacn  other,  as  in  the  latter  kind  of 
riile ;  the  expanded  lead  is  thereby  more  effectually  pressed  into 
the  ^TooTes,  and  the  projectile  consequently  acquires  a  more  steady 
rotation  on  its  axis. 

(25.)  The  chief  objection  to  the  new  Minie  rifle-musket  consists 
in  its  great  liability  to  get  fouled,  and,  as  it  would  appear,  the 
pooTes  partiaUy  lexided,  after  firing  a  number  of  rounds,  more  or 
lesB,  80  as  to  render  it  sometimes  impossible  to  force  the  shot  into 
and  down  the  barrel.  This  difficulty  appears  to  haye  been  foreseen 
bjr  Colonel  Gordon^  once,  in  his  pamphlet  (Appendix,  p.  18),  he 
eipresses  regret  that  the  bore  of  the  new  rifle  nad  not  l^en  made 
a  tSew  thousandths  of  an  inch  larger  ;  he  states  that,  after  firing 
a  few  rounds,  the  shot  jams  in  the  barrel,  and  cannot  be  forced 
down  to  its  place  ;  and  as  all  the  Minie  rifles  and  their  ammu- 
nition, with  which  our  forces  in  the  East  are  armed,  are  exactly 
of  the  dimenaons  assigned  to  the  Regulation  Minie  rifle  in  the 
taUe  page  516,  it  may  be  apprehended  that  this  difficulty  in 
loading  will  be  experienced  on  service,  as  it  unquestionably  is  to 
a  great  extent  in  practice  at  home. 

(i6.)  To  remedy  this  objection,  Lieut-Colonel  Hay,  who  now 
ably  superintends  the  establishment  for  training  soldiers  in  the  use 
of  the  Minie  musket,  proposes  to  diminish  the  mameter  of  the  shot 
by  .005  inch  (Fig.  62) :  this  small  quantity,  Colonel  Hay  has,  after 
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many  trials,  found  sufficient  to  prevent  jamming,  and  permit  the 
abfit  to  be  in  contact  with  the  surface  of  the  bore  when  the  arms 
are  in  any  position  whatever;  it  also  allows  the  musket  to  be 
loaded  quickly  when  repeated  firing  becomes  necessary.  Colonel 
Hay*8  proposition  baring  been  approved,  ammunition  of  that  sise 
was  Mippl^  for  further  trial  in  the  school.  That  which  was 
first  aent  soooeeded  admirably ;  but,  subsequently,  the  cartridges 
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loaded  too  easily.  On  examination,  the  paper  was  found  to  have 
been  reduced  both  in  thickness  and  quantity  compared  with  that 
with  which  the  former  cartridges  were  made.  This  evil,  however, 
was  easily  remedied.  Colonel  Hay  has  likewise  introduced  an 
important  improvement  in  the  shape  of  the  culot  or  cup,  and  in 
the  figure  of  the  cavity  into  which  it  is  forced  on  the  firing  of  the 
charge.  The  reader  will  perceive,  on  referring  to  Fig.  57  (page 
507),  that  the  cavity  a  in  the  Minie  shot  ass  the  form  of  a 
frustum  of  a  cone,  while  that  of  the  cup  ft  is  a  hemisphere :  now 
all  who  have  examined  the  shot  picked  up  after  having  struck  an 
iron  target  or  penetrated  into  earth,  find  that  the  hemispherical 
cup  is  very  liable  to  be  canted  or  turned  instead  of  being  forced 
directly  into  the  hollow  space  :  the  lead  of  the  shot  is  not  driven 
equably  into  the  grooves  of  the  rifle.  For  this  evil  Colonel  Hay 
has  proposed  a  remedy,  in  giving  both  to  the  culot  and  the  cavity 
in  the  snot  conoidal  forms  (see  Fig.  62),  by  which  means  the  former 
must,  by  the  force  of  the  powder,  proceed  directly  forward  in  the 
hollow  space,  and  thus  uniformly  expand  the  lower  part  of  the  shot, 
in  the  bore. 

(27.)  The  fouling  of  the  Minie  rifle-musket  arises,  probably,  in 
part  from  an  adhesion  of  the  lead  rubbed  off  firom  the  shot  during 
its  passage  along  the  bore,  and  in  part  from  the  paper  between  the 
powder  and  the  shot  being  charred  on  the  explosion  of  the  gun- 

Eowder,  and  leaving  a  deposit  adhering  to  the  barrel :  whatever 
e  the  cause,  unless  the  cartridge  be  well  greased,  it  becomes  im- 
possible, after  firing  a  few- rounds,  to  get  the  shot  into  and  down 
the  barrel 

It  has  happened  that  soldiers,  finding  that  the  shot  has  januned 
in  the  barrel,  have  endeavoured  to  force  it  down  by  striking  the 
ramrod  with  heavy  stones.  The  inconvenience  and  loss  which 
must  be  sustained  in  such  a  case  may  be  easily  conceived,  when 
troops  armed  with  the  Minie  rifle  only,  having  fired  away  each 
man  ten  or  fifteen  rounds  of  his  ammunition,  are  compelled  to 
stand  inactive  while  an  enemy  is  advancing  against  them  for  the 
purpose  of  bringing  on  a  close  and  decisive  action.  It  is  remarked 
that  the  Minie  rifle  does  not  so  soon  become  foul  when  loaded  in 
a  vertical,  as  when  loaded  in  a  horizontal  position,  the  rifleman 
lying  down.  The  Minie  rifle  is,  however,  too  long  to  be  conve- 
niently loaded  in  this  last  position.  The  bullet  proposed  by 
Colonel  Hay  has  sufiicient  windage,  before  it  is  forced,  to  allow 
the  loading  to  be  effected  even  though  the  grease  may  have  been 
rubbed  off  from  the  cartridge. 

The  exercise  for  loading  with  blank  cartridge  is  performed  with 
the  Mini^  rifle  as  with  the  ordinary  musket, — the  soldier  bites  off 
the  end  and  puts  the  cartridge  into  the  musket,  as  in  the  usual 
method ;  but  in  shot-firing  the  end  must  be  bitten  off  and  the 
cartridge  reversed  in  loading,  otherwise  the  cartridge  will  stidL  in 
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the  barrel,  and  the  musket  will  be  rendered  useless  during  the  rest 
of  an  action.  To  preTent  this  from  occurring  on  the  battle  field, 
throu^  the  nervous  excitement  which  during  an  action  must 
be  felt  even  by  veteran  soldiers,  but  in  a  higher  degree  by  such 
as  have  never  before  been  under  fire,  the  loading  motions  with 
blank  cartridges  have  now  been  assimilated  to  those  with  shot 
cartridges ;  so  that  the  soldier  will  be  habituated  to  perform,  in 
both  caries,  the  reversion  of  the  cartridge  after  having  poured  in 
the  powder. 

(28.)  A  great  inconvenience  attending  the  use  of  the  Minie 
rifle  is,  that  every  cartridge  employed  must  be  carefully  greased, 
in  ofdeTy  by  lubricating  the  barrel  at  every  discharge,  to  prevent 
it  from  beooming  so  foul  as  to  be  unserriceable  after  a  few  rounds 
have  been  fired.  It  is  well  remarked  by  Lieut-CoL  Gordon, 
in  his  useful  pamphlet  above  quoted,  (Appendix,  p.  8),  that  it  is 
doabtfiil  whether  or  not  a  soldier  would  grease  even  the  rounds 
which  he  carries  in  his  pouch,  and  that  it  would  be  scarcely  pos- 
sible for  him  to  grease  those  which  he  might  receive,  on  a  second 
or  third  supply,  during  a  protracted  action,  or  on  a  sudden  demand 
for  ammunition  in  case  oi  a  disturbance  of  the  peace,  or  of  troops 
landing  to  an  enemy's  country.  Greased  cartridges  could  not, 
certaimy,  be  kept  in  store  without  being  deteriorated  by  vermin  or 
by  the  effects  of  climate ;  unless,  indeed,  some  method  could  be 
found  of  preparing  paper  with  an  unctuous  matter,  which  should 
be  capable  of  resisting  the  effects  of  heat  and  moisture  and  the 
attacks  of  vermin,  and  which  should  remmn  for  months  in  a  state 
it  for  use.  The  greased  cartridges  which  were  sent  to  India  for 
trial  with  the  Minie  rifle  were,  on  their  arrival,  found  to  be  totally 
unserriceable. 

(29.)  The  following  table  exhibits  the  ranges,  to  the  first  graze, 
of  the  different  kinds  of  new  muskets,  in  comparison  with  the  range 
of  the  reirulation  Minie  musket  The  experiments  on  which  the 
table  is  funned  were  carried  on  at  Enfiela  during  the  summer  of 
1M52. 

The  muskets  were  fired  horizontally  at  a  height  of  4  ft.  7i  in. 
above  the  ground. 


Yds.     fU    lo. 

The  Re^Ution  Mini^  musket 177  1  7 

Mr.  Wilktnfton*8  musket  (naked  ihot)      .     .  185  0  3.3 

(cartrid-e)    ...  172  1  54 

Mr.  Punlay*s  musket,  with  the  plu^  ball      .  180  2  4 

Mr.  Lovel rs  muiiket.  No.  I,  or  h<*a\  v  nhot  .  lil<)  0  5 

,  No.  2,  or  li-ht*  hhot     .  17«  I  0^ 

The  Brunswick  musket 173  0  2^ 

Mr.  Lancaster's  musket Iii4  0  11 

The  angles  of  elevation  which  should  be  ^ven  to  the  several 
arms,  in  order  that  the  projectiles  may  attain  different  ranges,  from 
100  yards  to  1000  yaros,  are  as  follow : — 
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BegolAtion 

• 

WilUnaon. 

I^zkcaster. 

Purdaj. 

Banges. 

Heavy 
Pnjectile. 

Light 
PrqJectUe. 

The 
Bnuuwidr. 

TardB. 
100 

0        * 
0     14 

e 
0 

1 
14 

O          i 

0     11 

O            i 

0     14 

o        < 
0     15 

a       t 
0       8 

200 

0     39 

0 

28 

0     26 

0     26 

0    40 

0     34 

300 

0     53 

0 

47 

0     49 

0     52 

0     57 

0     54 

400 

1     22 

1 

-5 

1       9 

1     18 

1     17 

1     26 

500 

1     51 

1 

25 

1     34 

1     47 

2     21 

Irregalar. 

600 
700 

2  23 

3  5 

2 
2 

0 
29 

2       2 
2     32 

Irregalar. 

a  . 

2  58 

3  41 

•  • 

•  • 

800 

3     25 

2 

44 

2     50 

•  . 

•  • 

•  • 

1000 

•  • 

4 

31 

4     16 

•  • 

•  • 

•  • 

(30.)  The  following  table,  kindly  communicated  by  Colonel  Hay, 
on  the  Bubject  of  the  rifle  practice  at  Hythe,  shows  the  comparatiye 
accmracy  of  shooting  at  different  distances,  with  the  common 
percussion  musket  of  1842  and  the  rifle  musket  of  1851 ;  the 
tormer  carrying  a  spherical  bullet,  and  the  latter  the  regulation 
Minie  shot  (a  cylindro-conoidal  projectile).  Twenty  men  fired 
ten  rounds  each,  5  in  file  firing  and  5  in  volley  firing,  against  a 
tar^t  6  feet  high  and  20  feet  broad,  equal  to  a  front  of  11  file 
of  infantry,  or  22  mea  The  muskets^  were  4  ft.  6  in.  fix)m  the 
ground. 


BUtanoea. 

Fercnuion  Moaket,  1842. 

Number  of  Hits  in  the 

Hita. 

BairiE;^*. 

Centra. 

Outer. 

TbtaL 

Pbt  Geot. 

YaixSs. 
100 

7 

48 

94 

149 

74.5 

200 

3 

20 

62 

85 

42.5 

300 

4 

9 

17 

32 

16. 

400 

2 

• . 

7 

9 

4.5 

Mlntt  Bifle  Modcet,  1851. 

NmnberofHitsintlie 

mta. 

Boll's  I^je. 

Centre. 

Oater. 

'    Total. 

F^Oeot. 

10 

68 

Ill 

189 

94.5 

9 

47 

104 

160 

80. 

6 

32. 

72 

110 

55. 

5 

29 

71 

105 

52.5 
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Colonel  Hay  remarks  that  the  shot  from  the  common  musket, 
which  missed  the  target,  fell  from  20  to  50  feet  wide  of  it, 
vhereas  the  Minie  shot  which  missed  fell  within  2  or  3  feet  only 
of  the  target  The  same  officer,  in  a  letter  to  the  author, 
oWrres  that,  with  careful  training,  soldiers  of  the  line  may  be 
made  to  put  half  their  shot  into  such  a  target  at  400  yards,  and 
tvo-thinls  at  300  yards. 

Sept  17th,  1853,  at  Hythe,  practice  was  made  with  the  regu- 
lation Minie  musket  by  four  men,  each  of  whom  fired  ten  rounds, 
at  distances  from  the  target  varying  fit>m  700  to  200  yards.  The 
tar^t  was  16  feet  long  and  6  feet  high.  The  men  advanced  in 
^ki^miBhing  order,  according  to  regulation;  fired  kneeling,  and 
exercised  their  own  judgment  respecting  their  distances  from  the 
object  Of  the  40  rounds  fired,  8  hits  took  place  in  the  bulFs- 
eye,  16  in  the  central  part  (a  circle  6  feet  diameter)  and  four 
lieyond,  but  very  near  the  central  part ;  in  all  28  hits,  and  12 
mid0e&  Of  the  hits,  18  were  below  the  centre  and  10  above,  16 
were  on  the  right  and  12  on  the  left  The  wind  was  blowuig 
strongly,  and  the  atmosphere  was  cloudy.  The  same  day  similar 
practice  was  made  by  four  men  with  the  musket  having  an  ellip- 
tical bore,  at  the  same  distances  from  the  target,  the  men  advancing 
in  skirmishing  order,  and  kneeling.  Of  40  rounds  fired  6  hits  took 
place  in  the  bull^s-eye,  22  in  the  centre  circle,  and  6  beyond  it ; 
^ix  shots  only  missed  Uie  target  Of  the  hits,  25  were  below  the 
C4*ntre,  and  9  above ;  15  on  Uie  right,  and  19  on  the  left 

<31^  In  August,  1852,  two  muskets  were  made  at  the  Royal 
Manufactory  at  Enfield,  in  which  were  embodied  the  improve- 
mt-uts  and  alterations  suggested  by  the  experience  obtained  during 
the  coarae  of  the  trials  with  the  experimental  arms,  and  which,  it 
wad  hoped,  would  possess  the  necessary  requirements  of  a  military 
v^pon  on  the  Minie  system. 

Tbe  musket,  including  the  bayonet,  to  weigh  about  9  lbs.  3  oz. ; 
and  the  bore  decided  upon  was  .577  inch ;  the  barrel  to  be,  in 
length,  3  feet  3  inches ;  and  its  weight  4  lbs.  6  oz.  It  was  to  have 
three  grooves,  each  a  constant  spiral  of  1  turn  in  6  feet  6  inches. 
Tbe  ramrod  to  have  a  swell  near  the  head ;  the  bayonet  to  be 
fixed  by  means  of  the  locking-ring,  and  the  lock  to  be  made  with 
a  swiveL 

One  of  the  muskets  was  to  be  made  with  a  block-sight  for  100 
varda,  and  two  leaves,  for  100  and  200  yards,  in  addition  to  the 
t»lijck-ttght     This  was  proposed  for  troops  of  the  line,  militia,  &;c 

The  other  was  to  be  maae  with  a  block-siffht  (as  before),  and  a 
modification  of  Mr.  W.  Richards's  «ght,  calculated  for  use  up  to 
^Ki  vaidSb  This  was  proposed  for  the  Rifles  and  the  picked  men 
of  other  corps. 

Mr.  Pritcbett,  a  gunmaker  of  London,  was  requested  to  adi^t  to 
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the  bore  of  this  musket  a  projectile  without  cup  or  plug,  of  a  pattern 
(Hg.  63),  which  he  had  recently  been  trying  with  great  success. 


Fig.  63. 
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The  shooting  of  these  muskets,  with  this  bullet,  at  distances  up 
to  800  yards,  was  found  to  be  superior  to  any  that  had  yet  been 
tried,  when  loaded  according  to  the  usual  Minie  style,  with 
greased  cartridges,  reverang  the  bullet  They  were  also  tried 
with  the  same  bullet  as  before,  made  up  into  cartridges,  loading 
without  reversing,  like  the  old  spherical  ball.  The  shooting  was 
tolerably  good,  but  the  barrels  fouled  immediately  ahpve  the 
powder  for  about  2  inches,  probably  from  the  ungreased  paper, 
between  the  powder  and  the  greased  bullet,  being  cnarred  on  the 
explosion  of  the  gunpowder  and  leaving  a  slight  deposit  adhering 
to  that  part  of  the  barrel  In  the  Minie  system  the  greased 
paper  around  the  bullet  lies  close  above  the  powder  and  lubricates 
the  entire  barrel  at  every  shot. 

The  experiments  alluded  to  in  the  foregoing  remarks  were 
ordered  by  Lord  Hardinge  for  the  purpose  of  obtaining,  if  pos- 
sible, a  lighter  and  a  better  musket  than  that  in  use  by  the  army 
when  he  became  Master-General  of  the  Ordnance  in  1851 ;  h» 
predecessors  at  the  Horse  Guards  and  the  Ordnance  Office  having 
previously  sanctioned  the  change  of  system  from  that  of  a  smooth 
Dore  with  spherical  balls  to  that  of  Captain  Minie,  viz.,  a  rifled 
barrel  with  greased  expan^ng  bullets  and  the  cartridge  reversed ; 
making  however,  with  this  change,  no  abatement  of  the  weight  to 
be  carried  by  the  soldier,  but,  on  the  contrary,  a  slight  addition  ; 
for  although  the  weight  of  the  musket  itself  was  slightly  reduced, 
the  increased  weight  of  the  Minie  bullet  caused  an  increase  of 
about  half  a  pound  in  the  total  weight  of  the  musket,  with  60 
rounds  of  ammunition. 

The  object  of  the  Master-General  of  the  Ordnance,  in  the  ex- 
periments above  alluded  to,  was  to  obtain  the  best  rifled  musket 
which  could  be  constructed,  on  the  system  which  had  already 
received  the  sanction   of  the  military  authorities ;   and  such  a 
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musket  has  now,  it  is  presumed,  been  obtained     The  new  rifled 
musket  possesses  the  following  advantages : — 

1.  A  saving  in  weight  of  about  3  lbs.  for  every  soldier  has  been 
effected,  although  the  new  bullet  itself  is  30  grains  heavier  than 
the  old  sphericiQ  ball. 

2.  The  60  rounds  for  each  man  have  been  retained. 

3.  The  strength  of  the  musket  has  been  very  much  increased. 

4.  The  accuracy  of  shooting,  of  a  musket  which  only  costs 
(without  bayonet)  about  21.  10«.,  has  been  improved,  so  that  at  a 
distance  of  300  yards  a  good  marksman  can  generally  hit  a  bull's- 
eye  with  a  six-inch  radius. 

5.  The  manufacture  of  the  projectile  has  been  very  much  sim- 

Elified,  the  Minie  bullet  originsuly  adopted  with  the  JVunie  muskets 
aving  been  altered  from  an  inconvenient  form,  and  a  compound 
of  lead  and  iron,  requiring  great  care  in  the  preparation,  to  a 
simple  form  of  lead  only. 

o.  An  indirect  advantage  of  the  new  rifled  musket  is,  that  any 
of  the  improvements  which  are  constantly  being  made  in  the  form 
and  composition  of  elongated  projectiles  wul  be  more  easily 
adapted  to  a  barrel  of  tins  diameter  than  to  one  of  the  former 
size. 

This  being  the  state  of  the  case,  it  now  rests  with  the  military 
authorities  to  decide  how  far  the  Minie  system  can  with  safety  be 
adopted  by  the  army. 

The  improvements  which  have  been  suggested  in  the  pattern 
of  the  musket,  viz.,  the  swivel  lock,  locking-ring  for  the  bayonet, 
bands  instead  of  loops  and  pins,  &c.,  are,  if  found  to  be  advan- 
tageous, equally  applicable  to  the  old  smooth-bore  musket  as  to 
those  made  for  the  new  Minie  system. 

(32.)  In  1852  Colonel  Le  Couteur,  commandant  of  the  militia 
in  Guernsey,  instituted  a  very  important  course  of  experiments 
to  determine  the  relative  penetrating  powers  of  musket-shot  of 
different  natures.  The  arms  employed  were :  the  Regulation 
percussion  musket,  the  Brunswick  rifle,  and  the  Regulation  Minie 
rifle.  The  projectiles  were :  the  spherical  ounce-ball,  the  belted 
bullet,  the  Minie  shot,  with  and  without  the  cup,  and  a  sharp 
conoidal  shot  proposed  by  Colonel  Le  Couteur.  The  objects 
fired  at  were  a  box  of  3-inch  deal  filled  with  fine  sand  saturated 
vnth  water,  and  a  hogshead  also  filled  with  sand  saturated  with 
water. 

The  penetrations  of  spherical  shot,  both  from  percussion  muskets 
and  the  Brunswick  rifle,  were  very  small ;  the  shot,  after  passing 
through  the  front  of  the  box,  entering  to  the  depths  of  2  and  4 
inches  only  in  the  sand ;  while  the  ^nie  shot  and  Colonel  Le 
Couteur's  sharper  projectile,  after  piercing  the  front  of  the  box, 
entered  to  depths,  the  mean  of  which  was  about  10  inches,  into 
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the  sand ;  the  advantage  being  rather  on  the  side  of  the  last- 
mentioned  shot. 

In  the  same  year  some  experiments  were  made  at  Woolwich  for 
a  Uke  pm^Kise  with  the  belted  Regulation  shot  and  Colonel  Le 
Couteur's  conoidal  shot,  both  kinds  being  fired  from  the  Bruns- 
wick rifle,  also  with  Lancaster's  ellipsoidal  shot  fired  from  the 
barrel  with  elliptical -spiral  bore.  The  target,  which  was  at 
80  yards  from  tne  muzzle  of  the  musket,  consisted  of  several  half- 
inch  elm  planks  saturated  with  water  and  placed  one  inch 
apart.  The  following  Table  exhibits  the  results  of  the  experi- 
ments : — 

Number  of  planks 
penetrated. 

Colonel  Le  Couteur's  sharp  oonoidal  ball  ...  11 

The  belted  regulation  round  ball 9 

Colonel  Le  Couteur's  ball .     .......  13  (stuck  in  the  14th). 

The  belted  regulation  ball 9 

Colonel  Le  Couteur's  ball 12 

The  belted  ball 9 

Ditto 9 

Lancaster's  elliptical  ball  and  rifle 9  (hit  a  knot). 

Ditto  ditto  10 

Colonel  Le  Couteur's  smooth  conoidal  ball    .     .  13 

Lancaster's  elliptical  ball  and  rifle 10 

Colonel  Le  Couteur's  smooth  bail 11 

Colonel  Le  Couteur  observes  that  sharply-pointed  balls  have 
the  greatest  power  of  penetration  ;  but  the  points  being  destruc- 
tive of  the  paper,  when  made  into  cartridges,  they  have  been  laid 
aside.  If  a  wad  could  be  applied  to  cover  the  pomt,  he  conceives 
that  they  would  exceed  all  other  shot  in  penetrating  power  ;  and 
would  be  capable  of  sinking  a  boat,  on  its  approach  for  the  purpose 
of  a  hostile  landing.  The  following  experiments  show  that  this 
opinion  is  not  destitute  of  probability : — 

At  500  yards*  distance,  three  shot  fired  from  the  long  four- 
grooved  rifle  musket  buried  themselves  in  a  3-inch  oak  target ;  at 
700  yards,  one  ball  passed  throu^  a  3-inch  deal  tai^t,  and  was 
flattened  on  the  iron  at  the  back  ;  at  800  yards  the  shot  buried 
itself  in  a  3-inch  elm  target ;  and  at  9(X)  yards  one  ball  buried 
itself  in  a  3-inch  deal  target.  It  may,  hence,. be  presumed  that  a 
volley  of  such  shot  fired  by  fifty  men  against  a  boat,  at  the  distance 
of  5()0  yards,  would  sink  her. 

(33.)  The  elevations  requisite  to  attain  given  ranges  vary  much 
in  different  arms :  frequently  the  sight-mark  for  800  yards  will  be 
correct  for  one  musket,  and  afford  a  range  of  900  yards  tor 
another. 

A  musket  which  projects  a  heavier  ball  requires  a  little  mtsre 
elevation  to  attain  the  same  range ;  but  the  five  natures  of  Grovere- 
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moit  muskets  require  less  than  6  degrees,  to  enable  them  to  send 
their  shot  to  the  distance  of  1000  yards. 

In  order  to  ascertain  the  number  and  extent  of  the  ricochets 
made  by  shots  fired  from  the  Regulation  rifle  just  mentioned,  the 
axis  of  the  fire-arm  was  placed  in  a  horizontal  position,  5  feet 
aboTc  the  plane  of  the  seashore.     The  grazes  were  as  follow  :— > 


BvmlKrorOnMt. 

1 

2 

•  • 

3 

•  • 

4 

•  • 

5 
151 

6 
39 

7 
25 

« 

9 

10 

Estmt  «r  the  iBtemU 
betwcw  tiie  GruM, 
■  Tanb     .      .      . 

Yds.    ft     In. 

150    0     11 

from  the  Best, 

• 

17 

7 

13 

Dbtanoe  of  the  last  Gnse  from  the  i20s<  «-  402  yds.  Oft.  Uin. 


The  oonriction  of  this  officer  is  that  men  who  have  been  taught 
to  fire  conical  shot  from  rifle-muskets  with  elevating  sights  ought 
to  drive  any  troops  not  similarly  armed  out  of  the  field  (in  any 
open  ooontry)  at  distances  between  200  and  800  yards ;  that  is, 
before  men  using  the  old  round  ball  with  common  muskets  could 
render  their  arms  available 

(34.)  In  1853  a  committee  appointed  by  Major-General  Love, 
and  of  which  Colonel  Le  Couteur  was  the  president,  caused  some 
exnertments  to  be  made  in  order  to  try  the  relative  merits  of  the 
fuUowing  natures  of  small-arms : — 

A  sea-service  musket,  30-inch  barrel,  rifled  with  three  grooves ; 

A  musket,  39-inch  barrel,  rifled  also  with  three  grooves ; 

A  searsenrice  musket,  30-inch  barrel,  rifled  with  four  grooves  ; 

A  musket,  39-inch  barrel,  rifled  also  with  four  grooves ; 

Also  the  new  Regulation  Minie  rifle. 

From  these  experiments,  in  which  100  rounds  were  fired  from 
eadi  of  the  four  nrst  kind  of  muskets,  the  men  firing  from  a  rest, 
it  resulted  that  the  number  of  hits  and  the  number  of  misses 
respectively,  were  very  nearly  equal :  the  means,  in  100  rounds, 
were  74{  hits,  and  25^  misses  (nearly  as  3  to  1).  In  50  rounds 
uf  the  new  regulation  Minie  nfle,  there  were  26  hits  and  24 
mLoes:  from  which  it  would  seem  that  this  arm  is  inferior  in 
accuracy  of  fire  to  either  of  the  others,  except,  perhaps,  the  sea- 
■errioe  musket  The  long  four-grooved  musket  appeared  to  be  the 
meet  advantageous  in  this  respect 

The  wind,  which  was  high  at  the  time  the  experimental  trials 
wire  made,  appeared  to  aJ9ect  the  balls  in  proportion  to  it9 
rtrength,  and  to  the  distance  of  the  shot  from  the  musket ; 
U*}'uod  400  Yards  the  lateral  deflection  was  from  10  to  50  feet 
to  leeward  ol  the  line  of  um. 

Similar  experiments  were  carried  on  with  the  four  first  kmds 
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of  musket,  300  rounds  being  fired  from  each,  and  the  men 
firing  from  the  shoulder ;  the  means,  in  100  rounds,  were  541*^ 
hits,  and  45 /^  misse&  From  these  it  would  appear  that  the 
advantage  was  in  favour  of  the  longer  musket,  the  number  of  hits 
bein^,  to  those  made  by  the  shorter  musket,  in  the  ratio  of  9  to  7, 
nearly :  other  experiments  have,  however,  shown  that  the  practice 
from  a  barrel  2  feet  6  inches  long  was  quite  as  good  as  that  from 
one  of  3  feet  3  inches.  On  comparing  the  shooting  from  a  rest 
with  that  from  the  shoulder,  it  was  found,  100  rounds  being  fired 
in  each  of  the  two  ways,  that  a  column  of  men  consisting  of  13 
files  in  front,  would  receive  79  hits  from  the  rests,  and  54  from  the 
shoulder. 

Colonel  Le  Couteur  observes  that  some  Minie  shot  which  bad 
ranged  from  920  to  1051  yards,  and  had  fallen  into  the  sea, 
which  was  then  from  20  to  30  feet  deep,  were  picked  up  on  the 
sands  at  low  water,  scarcely  altered  in  fonn  by  their  impact  on 
the  sea 

(35.)  Till  within  the  last  twenty  years  no  sight  was  considered 
necessary  for  a  common  musket,  the  stud  at  the  muzzle  being 
suflScient  for  the  purpose  of  taking  aim.  When  percussion  arms 
were  first  introauced,  a  fixed  block-sight  for  120  yards  was 
adopted ;  and  when  the  Rifle  Brigade  was  supplied  with  two- 
grooved  rifles,  a  block-sight  for  200  yards  and  a  leaf  for  300 
yards  were  affixed  to  the  fire-arm.  Whilst  the  order,  in  1851, 
for  constructing  28,000  stand  of  Minie  muskets  was  being  exe- 
cutedy  a  very  serious  defect  in  the  sighting  was  discovered.*    The 


•  The  Committee  appointed  to  report  on  the  effects  of  conical  ammunition 
fired  from  common  service-muskets  rifled,  recommended  that  the  scale  of 
sights  should  commence  at  100  yards,  and  not  at  200  yards,  as  in  the  new 
Mini^  musket,  as  they  considered  that,  otherwise,  the  firing  would  be  too  high 
in  clase  action :  they  proposed,  also,  to  have  folding  sights  up  to  300  yards, 
as  these  would  be  more  readily  shifted,  for  different  distances,  than  the  slide 
in  the  long  sight. 

In  a  letter  accompanying  the  report,  the  (Committee  stated  the  relatiTe 
number  of  hits  per  cent,  in  shot  fii^  from  a  common  service-musket  rifled, 
and  a  common  musket,  as  in  the  following  table : — 


Position  of  the 
Musket. 

Number  of  HiU  per  Cent. 

DUUnce.     SUe  of  Target. 

With  the 
Rifle. 

With  the 
Commoa  Musket 

Fenetntico 
InlDdML 

TardB. 

•       200 

300 

500 

1000 

1300 

6  ft.  square 

•  • 

12  ft.  square 

9  ft.  square 

39  ft.  by  21  ft. 

(At  the  shoulder,) 

(   without  a  Rest./ 

WithaRest.     . 

•  • 

•  • 

•  • 

59 

78 
59 
32 

29 

8  or  9 
0 

•  • 

•  • 

3  t^*4i 
2ito3i 

24 
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lowest,  or  fixed  sight,  was  so  placed  as  to  give  a  range  of  200  yards, 
considered  to  be  the  point-blank  range ;  instead  of  which  it  was 
found  to  be  a  line  of  metal  range,  with  an  elevation  of  about  1°  ; 
hence  the  height  of  the  trajectory  above  the  line  of  sight  was  such 
that,  at  100  yards  distance,  shot  aimed  directly  at  a  mark  by  the 
fixed  sight  struck,  on  an  average  of  many  rounds,  2  ft.  6  in. 
above  the  point  aimed  at.  The  only  remedy  for  this  defect  in 
sighting  was  to  explain  to  the  soldier  the  error  in  the  sighting  of 
his  weapon,  and  direct  him,  whenever  his  enemy  advanced  within 
200  yards,  to  aim  lower  and  lower,  up  to  a  certain  point,  when  the 
deviation  was  greatest,  and  then  reverse  the  process.  As  soon  as 
this  defect  became  known  to  Lord  Hardinge,  then  Master-General 
of  the  Ordnance,  the  subject  was  referred  to  the  select  committee, 
and  the  error  was  rectified  by  adapting  the  fixed  sight  to  100 
yards,  and  carrying  on,  from  that  point,  the  system  of  sights  as 
now  established. 

At  present  it  is  proposed  to  fiimish  every  musket  with  a  com- 
plicated and  delicate  sight ;  and  those  sights  which  have  been 
submitted  for  trial  are,  chiefly,  in  accordance  with  the  pattern 
adopted  for  the  28,000  muskets  which  were  ordered  for  the  army 
in  1852 :  they  are  subject  to  some  serious  defects.  The 
parallel  sides  become,  in  use,  slightly  collapsed,  and  thus  lose 
their  power  of  supporting  the  transverse  slider  containing  the 
notch ;  the  slider  consequently  falls  down  by  the  concussion  pro- 
duced at  every  shot ;  and,  before  firing  again,  the  soldier  has  to 
re-adjust  it :  besides  this,  the  under  part  of  the  retaining  spring, 
which  soon  gets  foul,  cannot  be  cleaned.  The  sight  proposed 
by  Mr.  Richards,  appears,  however,  as  £ar  as  can  be  judged  at 

Present,  to  be  free  from  these  defects.  (Remark%  on  National 
hfencSy  Appendix,  p.  10.) 
(36.)  The  force  required  to  draw  the  trigger  of  an  ordinary 
musket  has  been  estimated  at  between  16  and  28  lbs. ;  and  it  is 
evident  that,  in  the  exercise  of  this  force,  the  attention  of  the 
soldier  must  be  diverted  from  the  object  aimed  at ;  consequently 
the  precision  of  his  fire  must  be  greatly  diminished,  or  entirely 
destroyed.  In  order  to  remedy  this  evil,  Lieutenant  Harris,  of 
the  Royal  Marines,  invented  what  is  called  a  circular  trigger, 
by  which  the  force  required  to  throw  down  the  hammer  is 
greatly  reduced.  This  is  accomplished  by  making  the  acting 
surface  of  the  trigger  in  the  form  of  an  excentric  circular 
arc,  which,  on  pulling  the  lever  or  cock,  causes  that  lever  to 
rise  gradually,  as  if  it  moved  on  a  circular  inclined  plane. 
The  mechanical  power  thus  obtained  is  that  which  not   only 

Eermits  the  exercise  of  a  smaller  effort  in  drawing  the  trigger, 
ut    allows   the   force    to   be   employed   without   a  jerk:    the 
more  or  less  gradual  development  of  the  moving  power  depends 
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on  the  less  or  greater  excentricity  of  the  corvilinear  inclined 
plane. 

(37.)   From  the  previous  statement  it  appears  that  the  arma- 
ment of  the  British  military  force  is  now  in  a  very  unsettled 
and  complicated  condition,  there  being  now  in  the  hands  of  the 
British  soldiers  the  old  regulation  mu^et  with  the  round  bullet ; 
the  old  regulation  rifle  musket  with  the  belted  ball;   the  new 
regulation  JVIinie  musket,  and  the  new  Enfield  small-bore  mus- 
ket ;   but  in  what  proportion  these  arms  are  borne  by  our  troops 
in  the  East,  the  author  cannot  say.     The  question  of  armament 
being  undecided  when  the  troops  embarked,  some  regiments  were 
provided  with  two  sete  of  arms,  viz.  the  regulation  smooth-bore 
musket  and  the  Minie  rifle  musket;   other  corps  were  armed, 
some   wholly  with  the  old  musket,  and  some  with  the  Minie 
musket ;   in  other  corps,  with  both  the  new  and  the  old  arms  in 
certain  proportions,  requiring  vast  quantities  of  their  appropriate 
ammunition  in  the  artillery  stores,  and  great  complications  in  the 
arrangements  for  the  supply  in  the  field.     To  avoid  as  much  as 
possible  these  complications,  great  care  has  been  taken  of  late 
years   to  introduce  uniformity  of  calibre  and  simplification   in 
ammunition,  both  in  the  navy  and  the  army.      Uniformity  of 
calibre,  and  simplification  in  the  supply  of  ammunition,  is  also  the 
ruling  principle  of  the  Emperor  Louis  Napoleon's  new  system  of 
field  artillery  (see  Appendix  B).     In  the  British  service,  uniformity 
and  simplification  are  objects  in  the  accomplishment  of  which  great 
difficulty  exists.     Are  we  prepared  to  sacrifice  the  value  of  the 
vast  quantities  of  small-arm  ammunition  in  the  numerous  military 
stations  which  our  troops  occupy  in  all  parts  of  the  world,  and 
send  thither  supplies  of  the  new  ammunition  to  replace  the  old  ? 
Or  must  we  supply  all  our  military  stations  with  both  the  new  and 
old  ammunition?      How  a  regiment,  a  brigade,   or   an  axmy, 
having  a  mixed  armament,  is  to  be  supplied  with  different  sets  of 
ammunition  in  the  field,  is  a  question  of  vast  importance  and 
difficulty,  which  the  present  state  of  the  armament  of  our  land 
forces  necessarily  raises.     But  the  question  of  a  mixed  armament 
of  muskets  is  still  more  important,  when  we  consider  the  effects  it 
may  produce  upon  the  efficiency  of  any  corps  so  armed ;   for  if 
rifles  be  required  in  the  position  which  the  corps  armed  with  both 
is  required  to  act,  they  would  require  to  be  wholly  armed  with 
rifles ;  if  not  there  should  be  no  rifles.     The  use  of  the  loog*- 
ranged  rifles  commences  where   that  of  the  regulation  musket 
ceases ;   and  the  use  of  the  musket  begins  where  rifles  hre  not 
required,  and  may  even  be  detrimental,  as  in  line  firing,  which 
may  best  be  accomplished  with  a  spherical  bullet  and  a  smooth 
barrel. 
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GENERAL  OBSERVATIONS  ON  RIFLED  MUSKETS. 

(38.)  Whilst  we  fully  admit  the  vast  importance  of  the  rifle- 
musket  as  a  special  arm,  we  must  be  permitted  to  doubt  the  cor- 
rectness of  the  opinion,  that  it  will  prevent  artillery  from  keeping 
the  field.  Shrapnel  shells  will,  undoubtedly,  still  prove  an  over- 
powering antagonist  of  infantry  acting  in  swarms,  en  tirailleur^ 
in  the  manner  in  which  it  is  proposed  to  employ  infantry  armed 
with  long-range  rifle-muskets.  One  of  the  first  occasions  in 
which  the  author  observed  the  effects  of  Shrapnel  shells  on  ser- 
vice, was  that  in  which  they  were  fired  from  a  light  6-pounder 
at  a  ffun,  which,  at  Elvina,  in  1809,  had  been  brought  up,  by  the 
Frencn,  at  a  distance  of  1400  yards,  to  support  their  skirmisners, 
when  warmly  opposed  by  our  advanced  posts.  The  first  shell 
knocked  down  more  than  one-half  of  the  men  about  the  gun.^ 
The  8-pounder  gun  (French)  cannot  stand  against  the  carabiniers, 
who,  beyond  650  or  700  yards,  struck  the  gunners  without  a 
single  ball  of  grapeshot  reacning  them. — lUmond^  p.  192. 

Field  artillery,  9  and  12-pounder  guns  in  particular,  placed 
far  beyond  the  reach  of  even  the  most  random  range  of  these 
rifles,  may,  by  means  of  Shrapnel  shells,  pour  upon  swarms  of 
skirmishers,  musket  bullets  which,  after  having  described  in  the 
shell  a  trajectory  of  800  or  900  yards,  and  then  being  dispersed 
by  the  bursting  of  the  shell,  will  produce  an  effect  as  destructive 
as  a  gun  charged  with  common  case-shot  at  a  distance  of  300  or 
400  yards  ;  and  an  important  improvement  in  a  short-range  fuze, 
well  adapted  to  the  service  of  spherical  case-shot,  has  lately  been 
made  by  an  artillery  officer  of  great  talent  and  promise. 

Under  the  powerful  effect  of  Shrapnel  shells,  together  with 
the  menaces  and  charges  of  cavalry,  clouds  of  infantry,  acting  en 
tirailleur,  will  either  be  compelled  to  rally  into  masses,  or  to 
retire  upon  their  supporting  bodies,  columns  or  lines,  when  round 
shot  will  exercise  its  wonted  power,  and  thus  the  battle  will 
become  general  in  the  ordinary  way.  The  three  great  arms, 
artillery,  cavalry,  and  infantry  combined,  will  act  according  to 
their  distinctive  fiEU^ulties  ;  ana  the  general  who,  according  to  the 
proposed  scheme,  had  hoped,  by  infantry  armed  wim  rifle- 
muskets,  to  drive  artillery  out  of  the  field,  and  overpower  infantry 
and  cavalry  in  a  general  skirmish,  wiU  only  commit  the  serious 
error  of  bringing  on  a  general  action  under  circumstances  highly 

*  "  Si,  comme  nous  Pavons  dit,  les  combattants  8*^artent  les  uns  des 
autras,  et  si  les  troupes  sont  plus  clairsem^s,  on  a  moins  besoin  de  lanoer  un 
mobile  qui  ait  une  grande  force,  que  d^en  lancer  un  grand  nombre  avec  une 
force  moindre.  C'est  pour  cela  que  nous  pensons  que  les  Shrapnels  (spherical 
case-sbot)  acqui^rent,  dans  I'^tat  actuel  des  choses,  un  int^rSt  particulier,  et 
que  rartillerie  est  naturellement  amen^  k  toumer  ses  etudes  de  ce  obt4" — 
Fav^  Des  NouveUes  Carabines,  &c.,  p.  47. 
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disadyantageous  to  himself;  since  a  commander^  forced  to  fight 
in  a  manner  different  from  that  which  he  had  intended,  and  for 
which  he  had  prepared,  is  always,  as  has  been  well  said,  more 
than  half  beaten.  The  opponent  following  up  with  all  his  arms 
the  advantages  which  well  combined  movements  must  produce, 
the  army  which  should  rely  upon  the  random  ran^  of  the  new 
rifles  would  be  penetrated,  thrown  into  confusion,  and  even  driven 
off  the  field. 

f  39.)  Now,  whatever  be  the  power  of  ran^e,  to  the  first  graze, 
which  the  French  and  Prussian  rifles  are  said  to  possess,  it  need 
scarcely  be  repeated  that  uncertainty  increases  in  proportion  as 
great  elevations  are  used,  that  is,  as  the  range  increases.  And 
admitting  that  the  trajectories  of  these  projectiles  are  more  true 
than  those  of  others,  yet  the  chance  of  hitting  objects  must  neces- 
sarily diminish  in  proportion  as  the  descending  branch  of  a 
trajectory  approaches  tne  vertical  direction.  In  all  cases  of 
gunnery  the  great  object  is  to  have  the  path  of  the  shot  as  nearly 
horizontal  as  possible. 

The  shot  employed  with  the  French  musket  being  heavier  than 
that  which  has  been  generally  used  hitherto,  will  necessarily  have 
a  CTcater  angle  of  descent,  particularly  at  lon^  ranges ;  and  it  is 
ri^tly  observed  by  M.  Fave,  that  the  shot  will  meet  an  object  of 
determined  magnitude,  as  a  man,  only  in  a  very  small  portion  of 
its  path.*  This  circumstance  is  highly  disadvantageous  in  war 
practice,  which  requires  that  the  shot  should  meet  as  many  objects 
as  possible  ;  and,  obviously,  this  can  only  be  the  case  when  the 
path  of  the  shot  b  nearly  horizontal. 

(40.)  In  practice,  with  the  Minie  rifle  as  at  present  made,  it  is 
found  that  the  elevation  necessary  to  obtain  a  range  of  1000 
yards  is  not  above  5  degrees :  theory  indicates  that  it  should  be 
8  degrees ;  and  the  length  of  the  sight  for  that  range  has  hitherto 
been  adapted  to  that  indication.  The  trajectory,  in  this  case 
(see  Art  2G8,  Note,  and  Fig.  19,  PI.  IL),  acquires  its  greatest 
elevation  at  about  600  yards,  and  it  is  there  about  150  feet  abore 


*  "  II  r^ulte  de  Ik  an  fait  important  pour  la  pratique ;  car,  la  balle  toml«Dt 
k  terre  sous  un  angle  plus  grand,  ne  pent  renoontrer  un  but  d*une  hautea: 
d^t^nninee,  un  honune  par  exerople,  que  dans  une  moindre  ^tendue  de  »jO 
paroours.  Ainsi  a  une  grande  distance,  beauooup  plus  difficile  d^ja  a  appi«ci«f 
qu'une  petite,  lanieme  erreur  d*appreciation  aura  une  influence  beaucouppius 
nuisiblfi  dans  la  pratique  de  la  guerre." — Fave,  Des  KouveUes  Carabints^  &c^ 
p.  35. 

"  La  jnstesse  de  tir  d^jend  beauooup  sur  la  trajectoire.  L'efiet  de< 
boucbes  a  feu  sur  un  cbamp  de  bataille  de'pendrait  beaucoup  de  leur  cbacce 
de  toucher  le  but  directement.  L'angle  d'incidence  influe  beauooup  sur  U 
chance  d^atteindre :  si  cet  angle  est  petit,  le  projectile  pourra  toucheT,  ^i3i 
une  grande  partie  de  son  paroours,  un  but  ^ev^ ;  s*il  est  grand,  le  ocDtrarrc 
aura  lieu.''— Aouiwu  Systeme  d'ArtiOerie,  1851,  edited  by  Fav^  pp.  28,  i^i^. 
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the  horizontal  plane  passing  through  the  axis  of  the  piece,  at  the 
muzzle.  But  however  this  may  be,  whether  5  degrees  or  8  degrees, 
the  angle  of  descent — upon  which  more  than  on  the  angle  of 
elevation  the  effect  upon  the  battle  plane  depends  (Art.  342) — is  so 
g^eat,  that  the  shot  would  pass  over  the  head  of  a  man  placed  a 
few  yards  in  front  of  the  mrthest  extremity  of  the  range,  and 
the  secondary  effect,  by  ricochet,  would  be  small  and  uncertain. 
With  an  elevation  of  5  degrees  the  shot  is  said  to  make  good 
.ricochets;  but  the  grazes,  instead  of  being  in  the  direction  of 
the  previous  flight,  would,  in  consequence  of  the  elongated  form 
of  the  shot,  be  (Art  183)  greatly  and  irregularly  deflected. 

(41.)  On  a  plane  surface  the  graze  of  a  musket  or  rifle  bullet 
of  a  spherical  form  is  remarkably  true,  and  as  straightforward  as 
if  traced  with  a  ruler,  as  the  author  has  often  witnessed ;  and  a 
very  large  portion  of  the  men  struck  in  action  in  the  field  are  so 
by  bullets  which  had  previously  grazed.  On  this  account  the 
well-known  caution  to  "  level  low  "  rather  than  high,  is  enjoined ; 
but  when  ranges  of  the  extent  above  mentioned  are  required,  the 
caution  must  be  reversed.  It  is  justly  observed  by  M.  Fave  that 
the  ricochet  holds  an  important  place  in  general  actions,  particu- 
larly in  a  plane  country,  since  it  serves  to  obviate  the  errors  which 
may  be  committed  in  the  appreciation  of  distances  ;  but  any  shot, 
when  fired  with  a  considerable  elevation,  and  cylindro-conical 
projectiles  even  when  fired  at  low  elevations,  the  first  on  account 
of  the  abruptness  of  the  angle  of  descent,  and  the  other,  either 
from  not  rebounding  or  from  the  deflection  or  irregularity  of  the 
graze  occasioned  by  the  figure  and  rotation  of  the  shot  on  striking 
the  ground,  must  be  nearly  ineffectual  when  directed  against 
troops  in  line. 

The  trajectory  of  a  shot  from  a  common  musket  or  Minie  rifle, 
in  a  range  of  400  yards,  is  not  above  11  or  12  feet  high  at  the 
highest  point ;  it  has  therefore  so  much  horizontality  as  to  com- 
mand a  large  portion  of  the  surface  of  the  plane  or  field  over 
which  it  flies,  and,  if  correctly  aimed,  can  scarcely  fail  to  come  in 
contact  with  some  of  the  masses  or  persons  acting  upon  that  plane. 

(42.)  It  has  been  said  by  a  French  writer  (Fave,  De%  Nouvelks 
Carabines,  &c.,  p.  45)  that  the  increase  in  the  range  of  small-arms 
tends  to  diminish  ttie  influence  and  to  weaken  the  action  of 
cavalry ;  and  that  writer  suggests  the  re-examination  of  a  question 
often  controverted,  whether  it  would  not  be  possible  to  train 
cavalry  to  act  dismounted,  at  least  as  tirailleurs,  and,  in  that  case, 
to  arm  them  with  the  new  muskets ;  it  is  proposed,  in  fact,  to 
restore  the  long-disused  system  of  mounted  nflemen.* 

•  Mounted  riflemen  are  universally  condemned,  excepting  for  desultory  Ber- 
vice,  such  as  that  in  the  late  war  against  the  Kaffirs  at  the  Cape  of  Good 
Hope,  and  against  hordes  of  Arabs  in  Algiers :  to  return  to  this  organization 
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(43.)  The  opinion  that  the  IVGnie  rifle  is  capable,  with  unerring 
certaintjr,  of  picking  off  the  artillerymen,  and  thus  of  silencing 
any  field-battery,  has  led  to  the  extraordinary  and  ill-judged 
expedient  of  arming  artillerymen  with  the  Minie  carbine,  in  order 
that  they  may  protect  themselves  agiunst  in£Bintry  armed  with  that 
rifle.  No  doubt  riflemen  will,  as  neretofore,  be  pushed  forward, 
whenever  this  can  be  done,  for  the  purpose  of  taking  off  the 
officers  directing  and  men  serving  the  guns.  Captain  Geary  was, 
by  a  rifleman  who  had  crept  forward  unobserved,  shot  tlurough 
the  forehead  at  the  battle  of  Vimiero,  while  in  the  act  of  laying  a 
gun ;  and  a  battery  of  artillery  may  be  attacked  by  a  sudden  rush 
of  cavalry  whenever  it  may  appear  to  be  not  properly  supported 
and  protected  by  troops.  If  rifles  are  required  to  protect  artillery 
against  riflemen,  they  should  be  in  the  hands  of  nflemen ;  but  to 
aUow  artillerymen,  under  any  circumstances  whatever,  to  lay 
down  the  sponge  and  take  up  the  rifle  is  subversive  of  the  object 
for  which  they  were  organized  ;  and  the  attention  of  artillerymen 
should  never  be  diverted  from  their  proper  arm.  When  so  posted 
as  to  see  and  be  able  to  reach  the  enemy's  lines  or  masses  of 
troops,  the  artillery  should  fire  upon  those  troops,  but  it  should 
never  turn  its  fire  upon  ^uns  brought  up  to  attack  it :  artillery 
should  never  fire  upon  artdlery  except  wnen  the  enemy's  troops 
are  screened  firom  its  fire,  and  its  own  troops  are  exposed  to  that 
of  the  enemy's  artillery.  Should  artillery  be  attacked  by  the 
enemy's  riflemen,  it  should  have  recourse  to  spherical-case  shot ; 
but,  if  the  circumstances  of  the  case  should  be  such  that  spherical- 
case  shot,  improved  as  it  now  is,  does  not  accomplish  the  end,  then 
bodies  of  riflemen  should  be  employed  to  do  for  the  artillery  what 
the  latter  cannot  do  for  itself— repel  those  of  the  enemy.  In  all 
cases,  when  artillery  is  attacked  by  riflemen,  it  is  with  a  view  of 
drawing  the  fire  of  the  artillery  from  the  object  for  which  it  has 
been  placed  in  position  ;  and  this  attempt  should  be  counter- 
acted either  by  the  fire  of  the  protecting  troops,  or  by  that  of  some 
battery  brought  up  from  the  reserve. 

In  a  letter  lately  received  from  the  seat  of  war  in  the  East,  it  is 
stated  that  the  rifles  used  by  the  Russians  at  the  battle  of  the 
Alma  were  of  good  construction ;  they  are  said  to  have  been 
formed  with  two  grooves,  and  to  have  carried  solid  conoidal  sihots, 
each  weighing  767  grains,  equivalent  in  weight  to  a  spherical 
bullet  of  9  to  the  pound;  consequently  much  heavier  than  the 
English  regulation  Minie  shot  The  annexed  cut,  fig.  64,  is  an 
exact  representation  of  one  of  these  projectiles :  they  are  flat  at 


in  England,  by  transforming  some  of  onr  yeomanry  corps  into  mounted  rifle- 
men, should  not  be  sanctioned ;  for  such  a  combination  must  result  in  mafciwg 
bad  cavaliy  and  worse  riflemen. 
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the  base,  and  have  projections  at  the  sides  to  correspond  to  the 

Cves  of  the  muskets ;  they  are  not  hoi- 
d,  and,  of  course,  have  neither  cup  nor  *' 

plug.  The  great  weight  of  these  missiles  is 
very  objectionable ;  the  soldiers  who  carried 
them  must  have  been  much  distressed  by  the 
loads  in  their  pouches,  or  these  must  have 
contained  a  smaller  number  of  shot  than  are 
carried  in  the  field  by  English  or  French 
soldiers. 

The  Russian  mis^le  is  more  pointed  than 
the  EngUsh  Mtnie  shot ;  and,  no  part  being 
cylindrical,   it   must  be   Uable  to    irregular 
movements  in  the  barrel ;  and,  consequently, 
to  unsteadiness  in  its  flight.     It  has  the  designation  of  a  Mini^ 
shot,   a   term   now   generally,   but   improperly,   applied   to    all 
elongated  shot  for  musketry,  since  they  differ  from  one  another 
both  in  weight  and  form.     The   issue  of  the  recent  actions  on 
the   Danube,  as  well  as  that  which  has  just  now   taken  place 
on  the  Alma,  may  be   conadered  as  a  strong  confirmation  of 
the  argument  used  by  the  author  in  Art.  (38),  p.  531,  in  oppo- 
sition to  the  opinion  that  the  new  rifle  muskets  will  become  the 
means  of  compelhng  artillery  to  quit  the  field,  of  paralyzing  the 
action  of  cavalry,  and  of  reducing  general  actions  to  combats  of 
skirmishers.     The  battle  of  the  Alma  has  proved  that  the  three 
arms,  artllleiT,  cavalry  (though  of  these  there  were  lamentably 
few),  and  infantry,  if  duly  combined,  will  still  prevail  in  action 
over  the  most  exten^ve  employment  of  rifle  musketry. 


If  the  country  had  been  at  this  time  in  a  state  of  peace,  the 
author  might  have  added  to  the  above  historical  notice  of  the  new 
rifled  muE^ets  for  projecting  elongated  shot  a  more  particular 
examination  of  these  arms  with  respect  to  their  relative  merits, 
with  an  inquiry  into  the  extent  to  which  they  might  be  adopted 
for  the  armament  of  the  British  infantry :  but  being  at  war  with 
a  gigantic  power,  and  in  circumstances  which  may  bring  forward 
an  extenuve  employment  of  these  arms  by  the  enemy  as  well  as 
hy  the  British  troops  and  their  allies,  the  relative  efficiency  of  the 
several  arms  will,  probably,  be  determined  by  the  most  sure  of  all 
posnble  tests — experience  in  actual  warfare.  On  this  account 
the  author  has  thought  proper  to  postpone  the  practical  in- 
ferences which  he  has  deau<^  ftvm  the  preceding  statements ; 
and  with  which  he,  at  one  time,  intended  to  have  terminated  this 
Appendix. 
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(B.  ) 

THE  EMPEBOB  LOUIS  NAPOLEON'S  NEW  SYSTEM  OF  FIELD 

ABTILLEBY/ 

Simplicity,  mobility,  and  efficiency  are  the  great  objects  Bouglit 
to  be  obtained  in  the  various  changes  which  have  been  introduced 
in  the  organisation  and  sendee  of  field  artillery  during  t&e  last 
four  hundred  years. 

Until  the  time  of  Gribeauval,  armies  in  the  field  were  embar- 
rassed in  their  movements  by  prodi^ous  trains  of  ordnance  of  aU 
natures  and  descriptions,  from  the  48  to  the  4-pounder  gnn^ 
besides  a  variety  of  howitzers,  for  riege  operations  as  well  as  for 
field  service,  for  both  of  which  services  the  like  natures  of  artil- 
lery were  employed. 

Gribeauval  separated  field  from  aege  artillery,  and  appro- 

Eriated  to  the  former  12,  8,  and  4-pounder  guns  and  Chui<^ 
owitzers. 

In  1792,  and  throughout  the  war,  the  field  artillery  of  France 
consisted  of  4,  8,  and  12-pounder  guns,  6-inch  howitzers,  and  in 
some  campaigns  (particularly  in  Italy)  of  8-inch  mortars. 

In  1827  the  4-pounder  having  been  abolished,  the  field  equip- 
ment was  reduced  to  the  8  and  12-pounder  guns,  to  which  were 
added  howitzers  of  15  and  16  centimetres  calibre  (5.9  and  6.3 
inches). 

To  simplify  the  appropriation  still  further,  the  new  system  pro- 
vides for  the  ultimate  abolition  of  the  8-pounder  gun  (very  nearly 
equivalent  to  our  9-pounder),  and  the  retention  of  only  one  piece 
of  ordnance  for  field  service,  viz.,  a  12-pounder  unchambered  gun, 
which  may  at  pleasure  be  used  either  to  fire  shot  or  shells,  and 
which  M.  Fave  therefore  desij^nates  a  canon-obusier.^  Exclusive 
of  the  batteries  composed  of  those  guns,  there  are  reserve  batte- 
ries of  howitzers  of  15  and  16  centimetres  attached  to  the  parks 
or  reserves  of  artillery,  ready  at  hand  to  be  brought  up  when 


•  The  Emperor  Narwleon's  New  System  of  Field  Artillery.  Edited  by 
Captain  Kav^.  Translated  into  English  by  Captain  William  Hamilton  Cox 
of  the  Royal  Artillery.  Parker,  Fumivall,  and  Co.,  Military  Libnur, 
Whitehall 

^  The  gun  described  in  M.  Fav^s  pamphlet  is  considered  in  England  to  be 
a  howitzer.  It  is  however,  in  fact,  an  unchambered  12-pounder  gun  of 
reduced  weight,  from  which,  in  addition  to  round  and  case  shot,  shells  are 
to  be  fired,  and  is,  therefore,  called  a  canon-obusier.  The  reader  will  keep 
this  in  mind,  wherever  the  new  gun  is  so  mentioned. — Author. 
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needful,  and  especially  for  the  attack  of  posts  or  other  field 
defences 

The  simplification  is  to  be  eflFected — first,  by  reducing  the  charge 
of  the  new  12-pounder  gun  for  solid  shot  from  a  third  to  a  fourth 
of  the  weight  of  the  shot ;  secondly,  by  reducing  the  weight  of  the 
gun  in  the  same  proportion  as  the  charge;  and  thirdly,  by 
mounting  the  gun  on  the  present  8-pounder  carriage  ;  and,  whilst 
new  12-pounders  are  preparing,  the  existing  8-pounders  are  ordered 
to  be  bored  up  to  the  calibre  of  12-pounders,  and  thus  imme- 
diately made  available  as  such.  Shells  are  to  be  fired  with  a 
reduced  charge,  to  be  determined  by  experiment,  but  which  shall 
be  greater  than  that  with  which  shells  are  fired  from  howitzers. 

Field  artillery,  at  the  present  period,  consists  of  two  descriptions 
of  ^n  carriages,  fom*  sorts  of  ordnance,  and  eight  kinds  of 
projectile.* 

The  new  system  of  field  artillery  consists  of  only  one  gun  car- 
riage, one  description  of  ordnance,  and  three  projectiles.  There- 
fore it  abolishes  one  gun  carriage,  three  sorts  of  ordnance,  and  five 
projectiles  (the  12-pounder  shell  being  already  employed  for 
Mountain  Artillery).  They  are  about  to  adopt,  in  France, 
spherical  case  shot,  in  imitation  of  the  artillery  of  several  Euro- 
pean countries,  which  would  introduce  four  new  projectiles  into 
their  former  system,  but  would  add  only  one  to  the  proposed 
system ;  so  that  they  will  really  suppress,  by  their  project,  nine 
projectiles  of  diflerent  kinds  in  tne  service  of  their  field  artillery. 

The  advantage  of  range,  of  accuracy,  and  of  penetration,  which 
the  12-pounder  has  over  guns  of  smaller  calibre,  will  give  to  the 
French  batteries  of  six  oi  those  guns  a  decided  superiority  over 
those  of  the  former  system,  consisting  of  one  12-pounder  and 
five  S-pounders. 

The  ruling  principle  upon  which  this  simplification  proceeds  is 
so  much  in  point  with  observations  made  in  several  parts  of  this 
work,  on  the  comparative  merits  and  demerits  of  unchambered  and 
chambered  ordnance,  of  guns  and  howitzers  for  sea  and  land 
service  (Art  339  et  seq.)^  that  the  author  cites  with  much  satis- 
faction the  following  passage  from  the  Emperor  Napoleon's  very 
able  and  interesting  work: — 

'^  There  is  an  essential  advantage  in  the  proposed  system  to  which 
we  call  the  attention  of  all  scientific  men,  viz.,  the  power  of  firing 
at  will,  either  round  shot  or  shells,  from  all  the  pieces,  for  it  has 
the  efiect  of  tripling  the  actual  power  of  a  battery  as  regards 
hollow  projectiles,  or  of  increasing  by  one-third  the  efiect  as 
regards  soUd  shot.     At  present  a  bigittery  composed  of  four  guns 


*  Round  shot  and  canister  for  guns,  and  shells  and  canister  for  howitzers. 
— Note  by  tlie  IVanskUor. 
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and  two  howitzers  does  one  of  two  things :  it  either  makes  use 
alternately  of  the  four  first  and  the  two  second,  or  it  fires  these 
pieces  together.  In  the  first  case,  the  effect  of  its  fire  is  con- 
siderably reduced ;  in  the  second,  it  is  acknowledged  that  one  of 
the  two  is  sacrificed  to  the  other. 

^*  In  &ct  where  the  round  shot  is  advantageous,  the  shell  is  less 
80,  and  vice  versa  ;  for  this  reason  foreign  powers  have  batteries 
entirely  composed  of  howitzera 

^*  We  shall  employ,  it  is  true,  hollow  projectiles  of  a  smaller 
mze  than  are  now  used  from  howitzers,  but  we  shall  fire  them 
fix>m  guns  with  greater  chaiges,  and  we  hope  to  obtain  superior 
accuracy.  We  are,  besides,  certain  to  have  for  the  same  weight  of 
metal  a  greater  number  of  splinters."* 

The  weight  of  the  new  12-pounder  ffun  is  detemuned,  oon- 
formably  to  the  Principle  No.  1,  by  reducing  the  weight  (880 
kilo.,  or  17i  cwt)  of  the  old  gun,  in  proportion  to  the  diminution 
of  the  charge  from  one-third  to  one-fourth  ;^  the  weight  of  the 
new  gun  is  therefore  fixed  at  660  kilo.,  or  13  cwt  very  nearly. 
The  lengths  of  the  reinforces  are  the  same  as  in  the  8-pounder, 
but  the  length  of  the  bore  is  less  by  254  millim.  (10  inches)  than 
that  of  the  old  12-pounder;  that  length  is  still  14.6  calibres, 
therefore  this  reduction  of  the  charge  will  not  cause  any  very 
material  diminution  in  the  initial  velocity  of  the  shot 

Extenave  experiments,  of  which  the  programme  is  given  in  the 
work  above  quoted  (p.  35),  were  made  in  1850  at  Metz,  Stras- 
bourg, Toulouse,  and  Vincennes,  with  two  new  and  one  old 
12-pounder  gun,  one  8-pounder  ^un,  a  howitzer  of  16  cent,  and  a 
howitzer  of  15  cent,  to  determine  the  comparative  precision  of 
practice,  the  efiects  of  the  projectiles,  and  the  strength  of  the 
carriages. 

The  several  Reports  of  the  trials  made  at  the  four  prindpal 
artillery  schools  or  stations  having  been  digested  and  compared, 
the  following  results  were  announced : — 

L  Accuraey  of  Firt. 

**  The  shell-gun,  firing  12-pounder  round  shot  with  a  charge  of  a 
fourth  of  its  weight,  has  put  a  greater  number  of  shots  per  cent, 
into  the  target  at  all  ranges  than  the  present  12-pounder  gun, 
except  at  that  of  600  metres,  where  they  are  equal. 

"  The  shell-gun  has  put,  taking  the  average  of  the  five  di^tawys, 
48  per  cent  into  the  target,  the  12-pounder  gun  has  put  in  46, 

•  The  Empetor  Napoleon*8  New  System  of  Field  Artillery.  Translated  by 
Capt.  W.  H.  Cox,  R.A.,  pp.  27,  28. 

^  The  charge  of  the  former  guD  was  2  kilo.,  or  4.4  lbs. ;  and  that  of  the  Dew 
gun  is  1.5  kilo.,  or  3.3  lbs. 
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that  is  an  adyantage  of  1  in  23  for  the  shell-gun ;  at  the  distance 
of  900  metres,  the  shell-gun  had  33  and  the  12-pounder  gun  32 
per  cent. 

*^The  shell -gun  has  put,  at  all  distances,  more  shots  in  the 
target  than  the  8-pounder  gun. 

"  The  average  on  all  the  ranges  is  48  per  cent  with  the  shell- 
gun,  and  40  per  cent,  with  the  8-pounder  gun ;  that  is  to  say,  an 
advantage  of  one-fifth  for  the  shell-gun.  At  the  distance  of  900 
metres,  the  shell-gun  has  put  in  33  per  cent  and  the  S-pounder 
only  28 ;  the  difference  is  5  in  28  ;  that  is  an  advanta^  amounting 
to  between  one-fifth  and  one-sixth,  for  the  shell-gun. 

II.  With  reipeet  to  shell  practice^  the  averages  of  the  results  are 

stated  as  follow: — 

"  The  shells  of  12  cent  (4.73  in.)  fired  with  a  charge  of  1.225 
kilo.  (2.69  lbs.)  struck  the  target  in  a  much  greater  proportion 
than  the  shells  of  16  cent  and  15  cent  (6.3  in.  and  5.9  in.^,  with 
the  small  charge  (0.75  kilo,  or  1.6  lbs.).  The  proportion  ol  shells 
of  16  cent  and  15  cent  that  struck  the  target,  when  fired  with  the 
small  charge,  is  not,  at  any  distance,  eqiial  to  half  that  of  those  of 
12  cent,  excepting  the  shells  of  16  cent  at  500  metres  (550  yards 
nearly). 

*^  It  is  also  to  be  remarked  that  at  900  metres  (980  yards)  the 
howitzer  of  15  cent,  out  of  60  rounds  with  the  small  cnarge,  has 
not  put  one  into  the  target,  while  at  this  distance  the  shell-gun 
put  in  33  per  cent  The  shell-gun,  taking  an  average  of  the  effect 
at  all  the  distances,  has  put  49  per  cent  of  shells  into  the  target, 
which  is  a  greater  proportion  than  for  any  other  piece  fired  during 
the  experiments. 

^^  The  proportion  per  cent  that  struck  the  taiget  from  the  howitzer 
of  15  cent,  with  the  large  charge,  at  ranges  of  800  and  900  me- 
tres, is  much  less  than  ft'om  the  shell-gun  at  the  same  distance. 

'^  The  howitzer  of  16  cent,  with  the  laige  charge,  at  the  same 
ranges,  is  a  little  superior  to  the  shell-gun ;  at  800  metres  it  gives 
38  rounds  per  cent  through  the  target,  the  shell-gun  has  35 
rounds  at  the  same  distance ;  at  900  metres  the  proportion  is  36 
per  cent,  for  the  first,  and  35  per  cent,  for  the  shell-gun.  It  will 
lie  seen  by  the  preceding  table  that  the  slight  superiority  of  accu- 
racy for  tne  howitzer  of  16  cent,  is  only  applicable  to  a  very  small 
number  of  rounds,  as  a  battery  of  reserve  carries  only  26  snells  of 
16  cent  to  be  fired  with  the  large  charge." 


III.  Penetration  of  the  Projectiles, 

The  average  penetrations  of  solid  shot  in  well-rammed  earth, 
from  experiments  at  the  four  stations,  were  as  follow.     The 
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charges  are  ^ven  in  pounds  ayoirdupois,  the  distances  in  yards, 
and  the  penetrations  in  feet 


Nature  of  Ordiuuioe. 


Charge. 


Dfatancea. 


12-poander  gun 
8-pounder  gun  . 
New  12-pr.  shell-gan 


Um. 
4.3 

2.7 

3.3 


Yards. 
32 

32 

32 


PenetntioD. 


Feet. 
5.2 

4.46 

4.69 


The  average  penetrations  of  shells  into  well-rammed  earth,  fit>m 
experiments  at  tne  four  stations,  were  as  follow : — 


Nature  of  Ordnance. 

Distances. 

Chsrges. 

PmetratloDs. 

Gbarges. 

FteetratioDS. 

12-poundergun .     .< 

Yaids. 
54 

87 
108 

lbs. 
3.3 
3.3 
3.3 

• 

Feet 
3.38 
3.67 
5.66 

lbs. 

1.65 
1.65 

Feet. 

3.3 
4.62 

8-pounder  gun   . 

54 

87 
108 

'        2.2 
2.2 
2.2 

3.08 
3.11 
4.3 

1.1 
1.1 
1.1 

2.9 
3.57 

Newl2-pounder  shell- 1 
gun     ...      .| 

87 
108 
216 

2.7 
2.7 
2.7 

2.75 
4.26 
2.1 

No  shells  were  broken  by  the  explosion  on  leaving  the  gun,  or 
from  ricocheting  on  the  ground,  but  some  of  the  sheik  of  12  cent, 
broke  in  the  earth  at  the  short  ranges. 

IV.   Common  ccutej  or  canister  shot. 

^'  The  practice  with  case  shot  took  place  at  ranges  of  440,  550, 
and  660  yards :  it  was  satisfactory  as  rar  as  regarcb  accuracy,  and 
the  effect  was  good  in  proportion  to  the  number  of  balla  The 
howitzer  of  15  cent  throws,  with  a  charge  of  2.2  lb&,  case-fihot 
containing  70  balls, — ^weighing  nearly  26.5  lbs.  The  12-pounder 
case-shot  weighs  22  lbs.,  and  it  should '  be  adopted  There 
would,  perhaps,  be  some  advantage  in  filling  the  12-pounder  case 
with  the  balls  belonging  to  the  8-pounder,  of  which  it  would  con- 
tain a  greater  number.  We  are  led  to  believe  that,  in  giving  the 
proposed  system  three  case  shot  per  box,  each  weighing  from  10 
to  11  kilogrammes  (22  to  24  lbs.),  it  would  have  a  superiority 
over  the  present  system,  as  regards  the  firing  of  case  shot 

V.  Heeoil. 

"  The  recoils  varied  much ;  but  those  of  the  new  shell-gun,  when 
fired  with  solid  shot,  shells,  and  case  shot,  were  within  the  limits 
of  the  recoils  of  the  ordnance  at  present  in  use." 
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VI.  Bemtance  of  the  Oarriage%. 

"  The  trials  made  to  determine  this  point  were  made  by  firing 
the  pieces  at  angles  of  5"^  and  10°  with  the  plane  on  which  the 
carriage  was  placed.  The  carriages  have  all  resisted  well  the 
practice  which  was  carried  on  to  determine  the  accuracy  of  firing. 
At  three  of  the  stations  the  carriages  suffered  no  damage  except 
what  was  considered  slight  and  accidental.  At  the  fourth  station, 
however,  the  howitzer  of  15  cent,  caused  considerable  damage  to 
its  carriage,  apparently  from  a  want  of  harmony  in  the  construc- 
tion of  the  piece  and  carriage.  On  the  whole  it  is  concluded  that, 
with  respect  to  this  point,  the  proposed  system  has  the  advantage 
over  the  present  system." 

VII.  Comparative  battering  powers  of  the  proposed  a/nd  present 

systems  of  fkld  ordnance, 

'*  In  making  this  comparison,  with  regard  to  the  effect  produced 
by  the  ordnance  in  firing  solid  shot  agadnst  any  obstacles,  let  it  be 
supposed  that  they  fire  at  a  range  of  900  metres  (980  yards) 
agamst  a  wall  3  metres  (3i  yards)  high  and  30  metres  (33  yards 
nearly)  long  ;  then,  by  calculation,  it .  is  found  that,  if  the  monng 
force^  of  a  solid  shot  from  the  old  12-pounder  be  represented  by  1, 
that  from  the  new  12-pounder  shell-gun  will  be  0.95,  and  that 
from  the  8-pounder  0.53.  The  former  12-pounder  battery  will 
exercise  a  moving  force  represented  by  'the  number  of  shots  that 
strike,  that  is,  by  276.  The  new  shell-gun  battery  will  exert  a 
force  represented,  by  the  number  of  shots  that  strike,  multiplied 
by  0.95  ;  that  is  to  say,  by  233. 

"  The  8-pounder  battery  of  division  will  exert  a  force  represented 
by  the  numoer  of  shots  tliat  strike,  multiplied  by  0.53 ;  that  is  to 
say,  123. 

**  The  shell-gun  battery  of  division  will  exert  a  moving  force  re- 
presented by  the  number  of  rounds  striking,  multiplied  by  0.95  ; 
that  is  to  say,  165. 

"  If  we  then  calculate  the  moving  force  for  one  battery  of  reserve 
and  five  batteries  of  division  of  the  two  systems,  we  find  the  moving 
force  of  the  six  batteries  of  the  present  system  represented  by  891, 
and  that  of  the  six  batteries  of  the  proposed  system  by  1058. 

'*  The  difference  is  167,  that  is,  neany  one-fifth  in  favour  of  the 
proposed  system. 

^^  If  we  make  a  similar  comparison  as  to  the  effects  that  would  be 


•  Moving  force  {force  vive,  vis  viva)  of  a  body  in  motion  is  the  whole  me- 
chanical effect  which  it  will  produce  in  being  brought  to  a  state  of  rest,  no 
regard  being  had  to  the  time  in  which  the  effect  is  j»roduced,  and  it  varies 
with  the  weight  of  the  body  multiplied  by  the  square  of  the  velocity, — Note  by 
the  TranskUQr, 
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produced  by  shells  at  900  metres,  we  find  that  the  object  would 
nave  been  struck  by  19  shells  of  16  cent,  thrown  with  the  large 
charge,  and  31  shells  of  the  same  calibre  with  the  small  charge ; 
such  is  the  efiect  of  a  12-pounder  battery  of  reserve.  But  the 
shell-gun  battery  of  resenre  would  have  struck  the  object  with  245 
shells  of  12  cent.,  that  is,  nearly  five  times  as  many  rounds. 

"  Whatever  may  be  the  proportion  between  the  moving  force  of 
these  projectiles,  the  shells  of  12  cent  have  such  a  superiority  in 
point  of  accuracy,  that  the  advantage  must  generally  remain  with 
them. 

^^  The  8-pounder  battery  of  division  would  strike  the  object  with 
10  shells  of  15  cent  with  the  large  charge,  and  4  with  the  small 

*'  The  shell-gun  battery  of  division  would  have  struck  with  174 
shells,  that  is,  12  times  more. 

''  Six  batteries  of  the  present  system  would  strike  the  object  with 
120  shells,  that  is,  19  shells  of  lo  cent  fired  with  the  large  charge, 
31  shells  of  16  cent  with  the  small  charge,  50  shells  of  15  cent 
with  the  large  charge,  and  20  shells  of  15  cent  with  the  small 
charge. 

^  The  six  corresponding  batteries  of  the  proposed  system  would 
strike  the  object  with  1115  shells  of  12  cent,  that  is,  9  times  more. 

*'  The  advantages  of  the  proposed  system  would  not  always  be 
exactly  the  same  at  all  distances,  nor  under  all  circumstances,  but 
what  we  have  just  sud  vrill  give  some  idea  of  its  superiority  at 
900  metres.  We  may  add  that  at  greater  ranges  the  mamng 
farce  of  the  shot  from  the  shell-gun  will  approach  nearer  to  that 
of  the  shot  from  the  12-pounder,  and  will  increase  more  and  more 
above  that  from  the  8-pounder  gun ;  therefore  the  superiority  of 
the  fire  with  round  shot  from  uie  proposed  system  as  regards 
moving  force  would  go  on  increasing.  At  500  metres  the  shot 
from  the  shell-gun  and  the  shot  from  the  8-pounder  have  the  same 
velocity ;  therefore  at  this  distance  the  moving  forces  are  in  pro- 
portion to  their  weights,  that  is  to  say,  of  1.5  to  1.  From  thence 
the  advantage  of  the  first  over  the  second  increases  as  the  distanoa 

^^  The  276  shells  of  16  cent  of  the  present  12-pounder  battery  of 
reserve  give  5796  splinters,  of  which  4692  weigh  more  than  0.1 
kil^rammes  (3^  ounces)." 

'Hie  744  shells  of  12  cent  of  the  shell-gun  battery  of  reserve  give 
12,648  splinters,  of  which  10,416  weigh  more  than  0.1  kilo- 
grammes. 

The  300  shells  of  15  cent  of  the  present  8-pounder  battexy  of 
division  give  6600  splinters,  of  which  5700  weigh  more  than'O.l 
kilogrammes. 

Tne  528  shells  of  the  shell-gun  battery  of  division  give  8976 
splinters,  of  which  7392  weigh  more  than  0.1  kilogrammes. 

Now  that  experience  has  proved  all  the  superiority,  as  to  aocu* 
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racy,  of  the  shell  of  12  cent.,  it  is  established  that  many  more  of 
the  splinters  will  be  effective  at  the  point  of  explosion,  as  it  must 
generally  be  nearer  the  object. 

The  new  12-pounder  gim  having  been  adopted  in  the  French 
service,  an  experiment  was  made  in  the  spring  of  the  present 
year,  1854,  in  France,  to  determine  its  powers  in  breachmg  the 
revetments  of  fortresses.  For  this  purpose,  four  of  these  pieces  of 
ordnance  were  placed  in  battery  in  the  covered-way  of  Fort  Vale- 
rien  at  the  distance  of  about  30  yards  from  the  escarp,  which  is 
32  feet  high.  The  artillery  was  pointed  so  as,  by  its  fire,  to 
make,  with  solid  shot,  a  horizontal  groove  8  feet  deep,  without 
entirely  piercing  the  revetment,  the  shots  fired  being  at  length 
arrested  on  striking  those  which  had  previously  lodged  in  the 
groove  :  two  verticiu  grooves  were  afterwards  in  a  similar  manner 
cut  in  the  wall,  and  the  mass  between  these  was  then  brought 
down,  by  salvos  of  shot.  Aft;er  firing  850  rounds,  a  breach  18 
yards  broad  was  made,  but  not  being  practicable  for  a  column  of 
troops,  250  rounds  of  shells  were  fired  mto  the  breach,  by  which  it 
was  rendered  completely  practicable.  It  was  remarked  that  the 
masonry,  which  had  been  standing  ten  years,  was  not  perfectly 
dry  in  the  interior  of  the  wall. 

^'  In  the  French  service  the  different  descriptions  of  ordnance 
still  retain  their  old  designations ;  that  is  to  say,  guns  are  distin- 
guished by  the  weight  of  the  shot  in  lbs. ;  but  ordnance  for  throw- 
ing hollow  projectiles  are  designated  by  the  diameter  of  the 
projectile,  expressed  in  centimetres.  The  only  exception  to  this 
IS  the  mountain  howitzer,  which  is  generally  called  the  12-pounder 
howitzer,  from  being  of  the  same  calibre  as  the  12-pounder  gun ; 
but  its  shell  is  called  a  shell  of  12  cent 

^^The  new  measures  have  been  adopted  for  artillery  ranee  1839, 
the  millimetre  bein^  taken  for  unity. 

*^  The  French  field  guns  are  somewhat  longer  than  the  British ; 
the  12-pounder,  weighing  Hi  cwt,  is  about  7  feet  2  inches  in 
length ;  the  8-pounder,  of  Hi  cwt.,  is  a  little  more  than  6  feet ; 
the  howitzer  of  16  cent,  is  6  feet  2  inches ;  that  of  15  cent  is 
5  feet  7  inches. 

^'  The  lengths  of  the  corresponding  guns  in  the  British  service 
are,  12-pounder,  6  feet  6  inches ;  9-pounder,  6  feet ;  32-pounder 
howitzer,  5  feet  3  inches ;  24- pounder  howitzer,  4  feet  8^  inchesi 

'^  The  French  12-pounder  mountain  howitzer  weighs  about  2 
cwt,  and  is  2  feet  10  inches  long. 

"  The  gun  carriages  and  waggons  now  in  the  French  service  have 
all  been  introduced  since  1827,  and  are  copied  from  the  English ; 
but  they  consist  of  only  two  varieties.  For  instance,  there  are 
only  two  sorts  of  field-gun  carriage,  one  for  the  12-pounder  gun 
and  howitzer  of  16  cent,  the  other  for  the  8-pounder  and  howitzer 
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of  15  cent ;  and  only  one  diameter  of  wheel,  one  pattern  limber 
and  two  axle-trees,  for  all  kinds  of  field-gun  carriages  and 
waggona 

^^  The  ammunition  waggon  {caisson  a  munition)  is  the  same  for 
all  descriptions  of  field  artilleir ;  a  spare  wheel  is  carried  behind 
it  on  a  sort  of  axletree  arm,  where  our  rear  foot-board  is  placed. 

^'  The  store  wagmn  (chariot  de  batterie)  conveys  took,  spare 
articles,  and  materials  necessary  for  makmg  repairs. 

"  The  '  chariot  de  Parc^  is  destined  to  carry  reserve  ammunition. 

^'The  pole  is  retained  in  the  draught  in  preference  to  the 
British  system  of  shaft  for  all  carriages. 

**  Two  sorts  of  projectile,  viz.,  round  shot  and  common  case  or 
canister,  are  fired  from  guns ;  shells  and  case  from  howitzers ;  both 
shot  and  shells  have  wooden  bottoms ;  the  round  shot  is  attached 
to  the  cartridge  (cartouche  a  boulet) ;  the  shells  and  common  case 
are  separate. 

^^  Two  char^  are  employed  for  howitzers,  a  large  chai^  of  fth 
the  weight  of  tne  shell,  and  a  small  charge  of  rVth ;  a  smafi  charge 
is  carried  for  every  shell,  but  only  a  few  large  ones,  as  they  are 
supposed  to  injure  the  carriage. 

^'  The  shells  are  packed  in  the  boxes  with  the  fiizes  fixed,  and 
the  bursting  charges  in  them ;  the  fuzes  are  calculated  so  as  to  ex- 
plode the  shell  at  the  extremity  of  its  flight. 

^'  The  cartridges  for  howitzers  have  wooden  ends  (tampon) ;  that 
for  the  small  charge  is  sufiiciently  long  to  fill  up  the  vacant  part 
of  the  chamber. 

"A  12-pounder  battery  in  the  French  service  has  thirty  carriages, 
viz.,  four  guns,  two  howitzers,  three  anununition  waggons  for  each 
piece,  two  spare  gun  carriages,  two  store  waggons,  and  two  forges. 

*'  An  8-pounder  battery  has  also  thirty  carriages,  viz.,  four  guns, 
two  howitzers,  two  ammunition  waggons  for  each  piece,  two  spare 
gun  carriages,  two  store  waggons,  two  forges,  and  six  small-arm 
ammunition  waggons. 

"  The  proportion  of  artillery  with  an  army  in  the  field  is  fit)m  1 
to  3  nieces  to  1000  men,  according  to  the  nature  of  the  country, 
two-tnirds  of  which  are  guns,  one-third  howitzers;  one-sixth  of 
the  whole  are  heavy  guns. 

"  From  two-thirds  to  three-fourths  of  the  whole  quantity  of  artil- 
lery is  intended  to  be  with  the  divisions  of  the  army,  and  from 
one-third  to  one-fourth  in  reserve ;  tlie  quantities  of  ammunition 
for  each  piece,  in  round  numbers,  are  200  rounds  with  the  battery, 
and  200  more  in  the  reserva 

''  Six  horses  are  the  allowance  for  guns  and  waggons,  and  four 
for  spare  carriages." 
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^  The  British  Field  artillery,  as  at  present  organized  (1854),  con- 
fists  of  the  following  natures  and  descriptions  of  ordnance : — 


SlaUtnor 

Lei«th. 

Wdght.  GUiln. 

Chtfgf. 

Spherical  Case. 

Oommon  Cue. 

FQled. 

No.  of 
B«ll«. 

Filled. 

No.  of 
BoUt. 

41 

Weight  of 
eMhBall. 

It^i  6.pr. 

5 

in. 

cwt 
6 

3.668 

lbs.  01. 
1     8 

lbs.    01. 
5     7i 

27 

Ibe.  OS. 
9 

OS. 

34 

•-pooBder. 

6 

134 

4.2 

3 

8     14 

41 

13     24 

41 

5 

12-poaBdcrl    ^ 
■Bcdian  j 

.66 

IS 

4.62 

4 

10  134 

63 

16  14 

41 

64 

boviUerf      * 

S.6 

12i 

5-72 

2    8 

21     4 

128 

19     8 

140 

2 

*»»■•    Is 

9.2 

H 

4.58 

1     4 

10  134 

63 

0 

11     9 

84 

2 

Ranges  of  Field  Guns. 
Light  6-Podndeb. 


fWUflboi. 

flpberleal  OMe. 

Common  Csse. 

Buff>. 

Letter  oil 
Fuse 

Elermtioo. 

RsDge. 

ElerstioD. 

DrvBtSOB. 

Bsnge. 

end  Length. 

1 

FroiB 

To 

Dww& 

YuM, 

In  Tenths. 

Degrees. 

Tsids. 

Ysitls. 

Degrees. 

Tsrds. 

FB 

2(M) 

1 

380 

640 

PB 

100 

i 

:VMi 

B  .2 

1) 

570 

800 

4 

125 

\ 

4*M> 

0  .3 

11 

720 

930 

1 

150 

1 

5<>0 

D  .4 

2] 

845 

1045 

1 

175 

t 

«>4M| 

E  .5 

2* 

955 

1145 

1 

200 

li 

650 

.6 

H 

1060 

1240 

4 

225 

1] 

7«K) 

.7 

4 

1160 

1330 

1 

350 

If 

750 

.8 

4t 

1255 

1415 

} 

275 

♦» 

ft«K) 

.9 

5i 

1345 

1500 

2 

300 

•-'4 

s:>o 

1.0 

5f 

1430 

1580 

51 

9«H) 

1.1 

6) 

1510 

1655 

950 

1.2 

7$ 

1585 

1725 

.( 

lfNlO« 

1.3 

7t 

1655 

1785 

^1 

io:h) 

1.4 

B) 

1720 

1840 

11<J0 

1.5 

gZ 

1780 

1890 

^ 

1150 

1.6 

9I 

1835 

1940 

4 

12<>0 

1.7 

io{ 

1885 

1980 

44 

1250 

1.8 

11 

1953 

2020 

41 

n»»o 

1.9 

^H 

1980 

2055 

4} 

1350 

2.0 

12} 

2025 

2090 

& 

1 

1400 

*  In  oonfonnity  with  well  esUblisbed  nsa^e  snd  technical  exactitude,  as 
stated  above  (p.  M3)  witb  respect  to  the  Freticb  service,  and  in  p.  374,  in  tbe 
hntuh  service,  as  well  as  in  all  otbers,  the  author  has  called  24  and  12  pounder 
howitaen — 64  ^^  ^1  i'^  howitzers. 
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Ranges  of  Field  QwoB-^^xmiinued, 

9-POUNDER. 


Solid  Shot. 


I 


i 


Tanls. 

300 

400 

500 

600 

700 

775 

850 

925 

1000 

1050 

1100 

1150 

1200 


%»herlcal  Case. 


5^1 


In  tenths. 

B  .2 

C  .3 

D.4 

E  .5 

.6 

.7 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 


I 


Deg. 
1 
1 
2 

21 

I 

10 
10) 


Range. 


From 


Yanto. 
640 
800 
930 
1050 
1160 
1260 
1360 
1455 
1550 
1640 
1725 
1805 
1885 
1960 
2030 
2095 
2165 


To 


Tanis. 
920 
1060 
1180 
1290 
1390 
1480 
1570 
1655 
1740 
1820 
1895 
1965 
2035 
2100 
2160 
2215* 
2275 


Common  Caae. 


I 


Deg. 
PB 

J 

i 

1 


Tanls. 
150 
175 
200 
225 
250 
275 
300 


Bicocbet 


Oa. 
7 
6 
5 
7 
6 
5 


m 


Deg. 
5 

6 

i 


& 


Yardi. 

500 
500 
500 
600 
600 
600 


Medium  12-Pounder. 


Solid  Shot. 


I 


Tarda. 

300 

400 

500 

600 

700 

775 

850 

925 

1000 

1050 

llOO 

1150 

1200 


1 


t.- 


Ill 


In. 

B  .2 

C  .3 

D  .4 

E  .5 

.6 

.7 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 


Efpherlcal  Case. 


i 


Deg. 


Range. 


FVorn 


Taids. 
660 
820 
960 
1080 
1195 
1305 
1415 
1520 
1620 
1720 
1815 
1905 
1990 
2070 
2140 
2200 


To 


Tarda. 
960 
1110 
1230 
1340 
1445 
1545 
1645 
1740 
1830 
1920 
2005 
2085 
2160 
2230 
2290 
2340 


Common  Caae. 


Arr.fi. 
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Ranges  of  Field  Uowitzebs. 
5)  Inch  Howitzer. 


i 


i 


\ 


>l 
.2 

.3 


H 

.7 


I 


Tante. 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1025 


ODbGTlCftft 


i 


In. 

.1 

.1* 

.2 

.24 

.3 

.34 

.4 

.44 

.5 

•  ftj 

.6 

.64 

.7 

.74 
.8 
.81 
.9 


& 


Tank. 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1050 

UOO 

1125 

1150 

1175 

1200 


OoounoD  Que. 


I 

6 


T«nlB.I 
150  ' 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 


Ok. 

6 

9 

8 
10 
11 

114 

12 

14 

9 

12 

lib. 


1 


3 

9 
74 
6 

H 
H 

5 

7f 
64 
4* 


I 


Ytxds. 
400 

500 


600 


4{  Inch  Howitzer. 


2n  2 
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A  6.3  inch  howitzer  has  been  adopted  in  the  semce,  and  is 
to  be  associated  with  the  medium  12-pounder  in  batteries  of  po- 
sition ;  but  is  not  included  in  the  above  category  on  account  of 
the  great  discrepancies  in  the  ranges  resulting  from  the  peculiar 
services  as  at  Sboeburyness,  for.  three  successive  years,  for  which 
reason  the  printed  tables  of  the  Howitzer  have  not  yet  been 
completed. 

VIII.  On  the  new  Organization  of  the  Personnel  of  the  French 

Field  Artillery, 

The  new  system  for  the  simplification  of  the  French  Field 
Artillery,  as  described  in  the  previous  pages,  required  correspond- 
ing mo({ifications  in  the  ordonnances  of  1829,  1833,  with  respect 
to  the  personnel^  in  order  to  simplify  it,  and  adapt  it  to  the  new 
organization  of  the  materiel.  This  important  proposition  was  first 
referred  to  the  consideration  of  a  select  committee  of  ArtiUery 
officers;  and  having  been  recommended  by  them,  and  approved 
by  the  minister  of  war,  was  carried  into  effect  by  decree  of  the 
Emperor.     That  new  organization  we  are  now  to  explain. 

During  the  wars  of  the  Bevolution  and  of  the  Empire,  the  tw- 
sonnel  of  the  Field  Artilleir  was  divided  into  Foot  Artillery,  Ilorse 
Artillery  and  Train-d'ArtiUerie,  from  which  latter  were  taken  the 
horses  and  drivers  appropriated  to  the  draught  of  the  gun  and 
other  carriages ;  the  Drivers  being  a  distinct  corps,  clad  in  a  different 
uniform,  and  paid  separately  from  the  gunners,  are  without  any 
training  as  gunners,  which  might  qualify  them  to  supply  the  place 
of  artilTery-men  killed  or  wounded  in  actioa 

In  1829  theTrain-d'Artillerie  was  re-formed  into  a  new  corps  com- 
posed of  Canonniers-conducteurs  (Gunner-drivers),  who,  be^des 
their  special  duties  in  the  management  and  driving  of  horses,  were 
trained  su&ciently  as  Canonnier-servans,  to  enable  them,  in  case 
of  need,  to  replace  gunners  hore  de  combat. 

Detachments  orsquadrons  of  thecorps  of  Canonniers-conducteurs, 
required  to  horse  the  gun,  and  other  carriages  of  batteries  of 
Horse  or  Foot  Artillery,  were  permanently  incorporated  in  those 
bodies;  and  the  trainnd'artillerie,  reduced  by  so  much,  appro- 
priated to  the  general  services  of  the  park  of  artillery — to  the  bat- 
teries which  move  with  it,  to  the  transport  of  stores  and  provisions, 
to  horse  the  reserves  of  every  description,  and  likewise  the  car- 
riages of  the  Pontoon  Train. 

Great  advantages  resulted  from  these  arrangements,  particularly 
with  respect  to  the  Horse  Artillery ;  and,  by  a  subsequent  improve- 
ment, to  the  batteries  of  Foot  Artillery,  by  adapting  the  carriages 
to  carry,  when  needful,  the  artillerymen  attached  to  the  service 
of  the  guns,  by  which  that  large  portion  of  Field  Artillery,  called 
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batteries  monUes^  has  been  created ;  thus  placing  at  the  disposal 
of  a  general  officer  possessing  a  competent  knowledge  of  the 
powers  and  general  uses  of  artillery— a  qualification  which  it  is 
essential,  and  even  indispensable,  that  all  general  and  staff  officers 
should  have  acquired,* — a  new  branch  of  that  ami,  capable  of 
moving,  without  fatigue  to  the  Gunners,  with  as  much  cderity  as 
Cavalry  or  any  Infantry,  and  capable  of  being  used,  according  to 
circumstances,  in  combination  with  troops  of  the  other  arms,  with 
promptitude  and  effect,  whether  in  position  or  in  the  performance 
of  defensive  or  offensive  movements. 

But  the  organization,  and  composition  of  the  Regiments  of 
Artillery,  still  remained  in  a  very  defective  and  complicated  state. 
The  whole  artillery  force  was  divided  into  regiments,  each  con- 
sisting of  three  batteries  of  Horse  Artillery ;  six  batteries  montees, 
and  seven  batteries  of  foot ;  besides  a  sufficient  number  of  squad- 
rons of  the  Train-d'Artillerie  to  horse  the  various  carriages  be- 
longing to  the  Horse  Artillery,  and  mounted  batteries  of  each 
regiment. 

Thus  the  organization  of  1833,  whilst  it  remedied  some  of  the 
inconveniences  of  the  previous  system,  created  others  scarcely  less 
serioua  All  the  batteries  on  a  peace  establishment  to  which  horses 
were  attached  were  either  Horse,  or  mounted  Artillery ;  while  none 
were  attached  to  the  Foot  Artillery — the  one  being  very  frequently 


'  This  is  well  provided  for  in  the  PrcDch  service.  A  large  proportion  of 
the  officers  of  the  permanent  staff — the  corps  d'etat  major — is  taken  from  the 
artillery  ;  and  no  officer  is  appointed  to  that  corps  withouB  having  obtained  a 
competent  knowledge  of  that  branch  of  the  military  art,  by  having  gone  through 
a  regular  course  of  instruction  at  I'ficole  Sp^ciale  d'Artillerie  at  Metz.  There 
is  no  exclusion  of  artillery  officers  from  the  command  of  armies,  divisions,  or 
brigades,  and  we  cannot  adduce  better  evidence  of  the  importance  attached  to 
this  qualification  in  France,  than  by  quoting  the  following  emphatic  passage 
from  the  well-known  work  of  a  very  distinguished  artillery  officer,  himself  a 
proof,  amongst  many  others,  of  the  vast  advantages  which  the  French  have 
so  largely  experienced  in  employing  officers  of  the  artillery  in  the  command 
of  armies : 

''Non  que  je  pr^tende  qu'un  g^n6ral  d'arm^  doive  s'appesantir  sur  lea 
details  de  Tartillerie ;  mais  il  faut,  au  moins,  qu'il  en  connaisse  en  grand  la 
th^orie  et  les  principes,  et  surtout  qu'il  ne  soit  pas  expos^,  faute  de  pouvoir 
juger  des  ressources  ou  des  besoins  de  cette  arme,  k  lui  donner  des  ordres  ou 
inutiles  ou  inex^cutables/' 

'*  Qu'on  ne  disc  pas  pour  dispenser  un  g^n^ral  d'arm^e  de  savoir  au  moins 
manier  I'artillerie  en  grand,  le  jour  de  bataille,  comme  je  I'exige  ici,  qu'il 
suffit  que  dans  toute  affaire  de  quelqu'importance  il  se  concerte  avec  le  g^n<^ral 
de  Tartillerie.  Se  concerter  avec  le  chef  d'une  arme,  suppose  qu'on  connaiBse 
la  tactique  de  cette  arme  ;  sans  quol  c'est  le  concert  de  I'aveugle  que  Thomme 
^clair^  conduit :  or  I'homme  ^lair^  ose-t-il  toujours  conduire  celui  qui  ne  Test 
pas,  et  qui  ne  pent  ni  le  juger,  ni  le  disculper  si  le  conseil  donn^  ne  r^ussit 
l)as?" — UEspinasse^  p.  87. 


550  NAVAL  GUNNERY.  App.  B. 

converted  into  the  other,  as  at  present  with  us,  for  a  course  of 
exercise  and  practice  in  the  field,  or  for  other  Tequirementei  Thus, 
for  the  exigences  of  war,  it  frequently  became  necessary  to  convert 
a  considerable  number  of  batteries  of  foot  into  mounted  batteries, 
and  to  resolve  into  Foot  Artillery,  those  that  had  been  mounted ; 
so  that  this  liability  of  the  one  to  become  the  other,  rendered  it 
necessary  to  give  to  the  officers  and  under-offioers,  of  both,  a  com- 
petent knowledge  of  the  care,  training  and  mana^ng  of  horses ; 
which  knowledffe  was  no  longer  required  when  the  battery  ceased  to 
be  mounted.  In  1838  six  mounted  batteries  were  transformed  into 
as  many  permanent  foot  batteries  for  serrice  in  Alters,  and  in 
1848  eighteen  new  foot  batteries  were  formed  for  the  service  of  the 
interior. 

To  remedy  the  great  inconveniences  arising  from  those  dianges 
and  fluctuations,  tne  new  organization  of  the  personnel  was  formed 
on  the  principle,  that  there  should  be  as  many  distinct  regiments 
of  artillery,  as  there  are  specialities  in  the  modes  of  servica 
These  specialities  are : 

1.  Horse  Artillery  destined  to  mancBuvre  and  move  with 
cavalry,  or  wherever,  from  the  celerity  and  facility  of  their  move- 
ments, they  may  be  found  usefiiL 

2.  Mounted  Batteries  destined  to  move  and  manceuvre  with 
divisions  or  brigades  of  infantry  on  the  field  of  battie,  or  to  be  kept 
at  hand  as  reserves. 

3.  Foot  Artillery  for  the  general  service  of  the  parks,  and  for 
batteries  of  reserve  which  move  with  it ;  for  tiie  reserve  howitzer 
batteries ;  and  for  the  service  of  siege  and  other  trains. 

These  three  distinct  services,  instead  of  being,  as  heretofoTe, 
united  in  the  same  regiment,  are  by  the  new  system  resolved  into 
three  several  elements,  by  a  homogeneous  organization  which 
admits  of  the  attention  of  the  officers  and  soldiers  of  eadi  special 
branch  of  the  arm  being  exclusively  devoted  to  the  improvement 
and  efficiency  of  that  particular  portion  to  which  they  are  perma- 
nentiy  attacned. 

In  conformity  with  these  principles,  the  personnel  of  the  artillery 
is  divided  into  distinct  regiments,  viz. — 

5  regiments  of  foot  artillery, 

1        „        of  artillery  pontonniers, 
7        „        of  mounted  artillery, 
4        „        of  horse  artillery, 
1  cadre  de  d^p6t,  mout6. 

Each  regiment  of  Foot  Artillery  consists  of  a  regimental  staff 
and  of  artillerymen  sufficient  to  man 

12  batteries  of  foot  artillery, 

6  „       of  park  artillery, 
1  cadre  de  d^pdt,  monte. 
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The  regiment  of  Artillery  Pontoimiers  consists  of 

Staff, 

12  companies  of  gunner-pontoxmiera, 

4        „         of  gimner-drivers  and  dranght  horses, 

I  cadre  de  d^pdt,  mont^. 

Each  regiment  of  Mounted  Artillery, 

Staff, 

15  monnted  batteries, 
1  cadre  de  d^pdt,  monttf. 

Each  regiment  of  Horse  Artillery, 

Staff, 

8  batteries, 

1  cadre  de  ddpdt,  mont^. 

Thus  the  total  number  of  batteries  on  the  present  establishment 
(March,  1854)  is 

60  foot  batteries, 

12  companies  of  gmmer-pontoniiiers, 
34        „         of  gunner-drivers, 
105  mounted  batteries. 
32  horse  artillery  batteries, 
17  cadres  de  d^|)dt. 

Total  260  batteries,  companies,  and  cadres. 


The  comparative  powers  of  French  and  British  Field  Artillery, 
anterior  to  the  alterations  recently  introduced  into  the  French 
system,  being  now  yery  greatly  changed,  a  few  practical  observar 
tions  on  the  effects  which  those  alterations  produce  on  the  relative 
powers  of  the  new  French  system  and  ours  as  it  exists,  are  offered, 
with  a  view  to  inquire  how  far  it  is  expedient  to  imitate  in  any 
degree  the  principles  upon  which  the  new  French  system  is 
established. 

The  range  of  the  new  French  12-pounder,  reduced  in  weight 
from  17^  cwt.  to  13  cwt.,  which  is  very  nearly  the  weight  of  the 
British  9-pounder,  with  a  maximum  charge  of  one-fourth  of  the 
weight  of  the  shot,  is  inferior  to  the  ranse  of  that  gun  with  a  ser- 
vice-charge of  one-third  the  weight  of  its  shot ;  because,  though 
the  charges  of  one-fourth  of  the  former,  and  one-third  of  the  latter 
shot,  are  equal,  the  weights  projected  are  as  4  to  3.  The  mo- 
mentum of  the  12-pounder  shot  will,  however,  be  greater  than 
that  of  the  9-pounder,  fired  with  the  same  charge,  in  the  ratio 
of  their  respective  weights ;  and  the  penetrating  and  battering 
powers  lie  likewise  in  favour  of  the  new  French  12-pounder. 
The  8-pounder,  bored  up  to  the  calibre  of  12,  will  no  longer 
be  a  match,  in  any  respect,  for  the  British  9-pounder.  If,  as 
has  been  proposed,  the  British  9  pounder  were  bored  up  to  the 
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calibre  of  12,  in  imitation  of  the  enlargement  of  its  equivalent,  the 
French  8-pounder,  75  lbs.  of  metal  must  be  taken  out,  and  our 
gun  would  lose  in  power  of  range,  a  faculty  that  would  not  be 
compensated  by  what  it  would  gain  in  momentum  and  penetrating 

{)ower  for  general  service  in  the  field,  or  by  its  additional  capadty 
or  shell  firing.  The  British  9-pounder  is  a  capital  and  efficient 
field-service  gun ;  and,  relatively  with  the  reduced  powers  of  the 
new  French  12-pounder,  and  of  the  bored-up  8-pounder,  the 
British  system  of  Field  artillery  is  comparatively  raised — ^the 
British  9-pounder,  from  inferiority,  to  superiority  over  the  French 
12-pounder,  and  the  French  8-pounder,  bored  up  to  12,  is  no 
longer  a  match,  in  range,  for  that  gun.  The  French  12-pounder 
has  greater  capacity  for  firing  shells;  but  when  shell-nring  is 
required,  special  batteries  of  howitzers  should  be  employed. 
Mixed  armaments  in  the  same  battery,  and  consequently  compli- 
cations of  ammunition,  should  be  avoided.  The  author  fully  con- 
curs with  what  is  so  well  stated  above,  page  538 — that  in  a  mixed 
battery  of  guns  and  howitzers,  the  funcuons,  effects,  and  powers  of 
one  of  the  two  are  sacrificed  to  the  other. 

With  respect  to  the  new  organization  of  the  personnel  of  the 
French  artillery,  and  their  reasons  for  having  abandoned  the 
former  system,  there  may  be  found  perhaps  something  worthy  of 
imitation.  That  some  such  inconveniences  as  those  which  induced 
that  change,  must  have  been  experienced  in  our  present  practice 
of  appropriating  by  temporary  arrangements  portions  of  one  vast 
universal  corps  to  the  various  duties  of  artillery,  may  be  inferred 
from  the  various  jiropositions  that  have  been  made  to  divide  our 
establishment  of  artiilery  into  its  main  branches — garrison  artil- 
lery, foot  artillery,  fiela  artillery,  horse  artiUery,  and  giumer 
drivers — as  the  French  have  done  expressly  to  avoid  the  evils  of 
one  universal  system. 

When  the  British  artillery  consisted  of  only  four  battalions,  and 
the  system  of  field  artillery  was  in  a  very  simple  and  defective 
condition  (1792),  when  there  were  no  -field  batteries,  but  pairs  of 
battalion  guns,  drawn  by  teams  of  contract  horses  driven  by  hired 
drivers,  no  horse  artillery,  and  when  the  general  duties  of  artillery- 
men were  far  less  multifarious  and  intricate  than  they  are  now,  it 
was  perhaps  possible  to  train  all  artillerymen  to  a  degree  of  capa- 
bility which  might  enable  them  to  perform  either  of  those  speoal 
duties,  to  which  they  might  be  posted,  in  the  comparatively  rude 
manner  of  that  time.  But  now,  with  one  vast  corps,  consisting  of 
12,000  or  13,000  men,  and»  with  the  present  greatly  improved 
condition  of  field  and  other  artillery,  the  requirements  of  the 
service  appear  to  have  outgrown  that  system.  It  would  be  easy 
to  show,  for  instance,  that  the  frequent  conversions  of  a  battery  of 
foot  artillery,  unhorsed,  into  a  field  battery  to  which  horses  are 
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attached,  and  the  reverse ;  the  constant  transformation  of  the  one 
into  the  other  for  exercise  and  drill,  for  the  purpose  of  instructing 
artillerymen  to  discharge  either,  or  all  of  their  duties,  including 
those  of  riding  and  driving,  must  render  the  men  less  expert  in 
those  duties  tiban  if  they  remained  permanently  attached  to  the 
special  service  in  whicfr  they  had  been  made  perfect.  This 
routine  system  b  undesirable,  inconvenient,  and  objectionable  in 
peace ;  it  must  evidently  be  more  so  in  a  state  of  war ;  and,  though 
this  may  not  appear  in  the  condition  of  the  artillery  sent  to  the 
East,  from  the  admirable  manner  in  which  it  was  fitted  for  service, 
yet  it  may  be  suspected  that  its  efficiency  has  been  obtained  at 
some  sacrifice  of  the  efiective  state  of  the  corps  from  which  the 
draughts  have  been  made ;  and  that,  in  the  prosecution  of  the  war 
upon  a  large  scale,  the  inconvenience  of  one  genera]  system  will 
be  severely  felt. 

The  author  is  well  aware  of  the  difficulties  that  beset  this 
question,  and  that  much  may  be  said  on  both  sides ;  yet  it  does 
appear  to  him  that  something  in  the  direction  of  the  French 
svstem  of  the  personnel  might  be  done  to  avoid  at  least  some  of 
the  inconveniences  of  having  but  one  general,  instead  of  several 
special  branches,  of  the  artillery  corps. 

The  French  system  of  mounting  the  gunners  on  the  carriages, 
in  every  movement,  whatever  the  movement  may  be,  as  regularly 
as  horse  artillerymen  mount  their  horses,  in  manoeuvring  witn 
troops,  is  attended  with  CTcat  advantages.  We  have  our  mounted 
batteries  likewise,  but  the  men  are  not  carried  on  the  waggons, 
excepting  on  special  occasions,  when  some  great  object  is  to  be 
attained  by  a  movement  which  would  exhaust  the  artillerymen 
did  they  march  on  foot.  The  main  consideration  in  the  marches 
and  movements  of  artillery  is  to  ppare  as  much  as  possible  the 
horses,  by  not  overloading  the  carriages,  and  thus  increasing  the 
draught,  in  moving  across  a  country,  by  the  greater  penetration 
of  the  wheels  into  soft  ground.  According  to  the  French  system, 
the  waggon  that  carries  the  artillerymen  must  always  be  in  close 
attendance  on  the  gun,  and  is  brought  up  with  it  for  action ;  it  is, 
in  consequence,  equally  exposed  to  the  fire  of  the  enemy. 

The  system  of  mounted  batteries  is  not  new.  The  Austrians 
had  their  Wurst  waggon ;  we  had  our  car-brigades  fifty  years 
ago.  In  both,  the  gunners  were  mounted  on  the  carriages  in  all 
movements ;  but,  in  our  present  field  batteries,  the  gunners  are 
never  mounted  on  the  bodies  of  the  wag^gons  or  on  the  limbers 
of  both  gun  and  waggon,  except  on  special  occasions,  when  great 
objects  are  at  stake,  in  order  to  get  up  batteries  for  action  with 
their  gunners  fresh  and  unfatigued,  when  that  can  be  done  without 
overworking  the  horses.  The  waggons  are  never  brought  up  with 
the  gun  into  action,  but  are  left,  &  possible,  out  of  siffht,  under 
shelter  of  any  slope  or  hollow  ground,  immediately  in  the  rear. 
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In  the  French  service  the  bridge  department  is  attached  to  the 
artillery ;  with  us  it  is  assigned  to  the  engineers :  this,  perhaps, 
is  immaterial.  Both  corps  are  highly  competent  to  the  charge ; 
but  it  is  very  material  that  the  equipages  of  the  pontoon  train 
should  be  permanently  and  efficiently  equipped  witn  horses  and 
drivers,  other  than  artillery  soldiers,  before  tney  are  required  for 
service  in  the  field ;  and,  from  this  not  having  been  done,  serious 
disadvantages  and  difficulties  must  have  been  experienced,  when, 
as  in  the  camp  at  Chobham,  artillery  hor^^  driven  by  artillery 
gunners  were  taken  from  the  field  batteries. 

The  French  TrainrS  ArtiUerie  resembles,  in  many  respects,  the 
corps  of  Gunner-Drivers  which  we  had  during  the  late  war  for 
the  general  uses  of  the  park,  and  for  the  service  of  batteries  of 
Foot  Artillery ;  the  Horse  Artillery  having,  incorporated  with  each 
troop,  drivers  sufficient  for  the  draught  horses  of  all  the  carriages 
belonging  to  it. 

At  the  conclusion  of  the  war,  the  whole  of  the  Gunner-Driver 
Corps  in  the  British  service  was  reduced ;  not  even  a  cadre  or 
nucleus  was  retained ;  and  the  very  expensive,  and,  as  we  «hall  now 
in  war  find,  objectionable  and  inconvenient  expedient  was  adopted, 
of  making  well-trained  gunners,  of  whom  we  have  by  no  means 
sufficient,  lay  down  the  sponge  and  the  rammer,  and  take  up  the 
rein  and  the  whip. 

A  very  reasonable  apology  for  the  adoption  of  this  temporary 
expedient  appeared  in  the  difficulty  there  would  otherwise  be  in 
providing  drivers  for  field  artillery  in  the  colonies;  and  the 
measure  was  adopted  accordingly  in  the  British  Artillery,  a£  one 
of  economy  and  necessity  in  time  of  peace.  In  order  to  carry  out 
this  arrangement  efiectually  it  would  have  been  necessary  that  all 
gunners  should  be  taught  to  ride  and  drive,  so  that  they  might 
have  been  taken  promiscuously  from  their  particular  duties  far  the 
purpose  of  acting  as  drivers ;  but  the  practical  working  of  the 
measure  consists  in  assigning  that  service  to  men  who  had  been 
accustomed  from  youth  to  the  management  of  horses ;  and  who, 
in  other  respects,  were  the  least  qualified  for  the  duty  of  gunners. 
Thus,  in  every  battery,  there  exists  a  practical  distinction  oetween 
those  who  perform  the  important  duties  of  gunners  and  those  who 
execute  the  secondary  service  of  drivers,  which  strongly  indicates 
the  necessity  of  making  the  distinction  of  duties  systematic 

The  full  complement  of  gunners  to  a  9-pounder  field  battery, 
consisting  of  6  guns  at  8  men  for  each,  is  48 :  each  mm  being  drawn 
by  three  pairs  of  horses,  each  of  the  six  ammunition  waggons  by 
two  pairs  of  horses,  and  the  other  six  carriages  by  the  like  number, 
42  gunners  are  appropriated  to  the  duties  of  drivers  in  every  hatteiy, 
so  that  there  are  nearly  as  many  artillerymen  acting  as  driven  as 
of  those  serving  the  mins.  Taking  into  account  the  number  of 
batteries  now  horsed  ror  active  service  in  the  field,  at  home  and 
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abroad,  and  for  the  various  services  of  the  park  of  artillery,  as 
well  as  for  pontoons  and  bridge  equipments,  jot  which  no  special 
provision  is  made,  we  see  that  a  very  large  portion  of  artillerymen 
are  abstracted  from  their  special  duties,  to  act  as  drivers. 

Whenever,  therefore,  artillerymen  are  required,  as  at  present, 
for  garrison,  field,  and  coast  battery  service  at  home,  and  for  all 
artiUery  services  in  the  colonies,  and  for  the  war  in  which  we  are 
engaged,  a  large  portion  of  well-trained  gunners  may  be  imme- 
diately made  available  by  abandoning  this  objectionable  system, 
and  reverting  to  the  institution  of  a  special  corps  of  Gunner- 
Drivers.  The  race  of  post-boys  is  not  yet  extinct,  and  there 
would  be  no  difficulty  m  obtaining  in  a  ver^  short  time  any 
number  of  young  active  men  of  li^ht  weight,  habituated  in 
various  ways  to  the  management  oi  horses,  and  who  would 
soon  become  expert  military  drivers;  whereas,  if  tiie  present 
system  remain  in  force,  the  whole  corps  will  have  to  be  aug- 
mented, not  so  much  on  account  of  want  of  ^nners, — for  there 
are  nearly  as  many  of  these  employed  as  drivers  as  in  serving 
the  guns, — but  to  train  recruits  to  serve  in  both  capacities,  at  the 
sacrifice  of  much  time  and  cost.. 

The  French  manage  this  matter  much  better.  They  train 
drivers  to  act  when  needful  a:^  gunners,  not  gunners  to  act  as 
drivers ;  and  assuredly  they  are  right :  for  besides  that  more 
horses  are  disabled  tlian  drivers,  in  action,  and  that  some  of 
these  soon  become  available,  they  fill  up  vacancies  in  the  higher 
and  more  important  class  of  soldiers  from  an  inferior  class, 
instead  of  abstracting  from  the  efficiency  of  the  artillery  corps  in 
general,  and  more  especially  from  the  service  of  the  guns  in  the 
field,  by  calling  upon  artillerymen  to  act  in  the  inferior  capacity. 

The  comparative  advantages  of  having,  or  not  having,  a  special 
corps  composed  of  drivers  and  draught-horses  for  the  service  of 
field  batteries,  and  of  the  Park  in  general ;  also  Squipages  militaires 
for  the  transport  of  provisions,  ammunition,  baggage,  and  medical 
stores ;  hospital  conveyance  and  ambulances  for  the  wounded,  as  in 
the  French  service,  may  be  perhaps  painfully  contrasted  with  the 
serious  consequences  of  the  utter  want  of  such  establishments  in 
the  British  service.  In  the  course  of  our  dear  bought  experience 
during  the  late  war,  after  struggling  with  many  difficulties,  we 
experienced  the  necessity  of  creating  and  well  providing  for  all 
these  important  services.  We  had  then  an  extensive  corps  of 
gunner-drivers ;  we  had  also  our  waggon  corps  for  the  transport 
of  baggage ;  our  ambulance  and  hospital  conveyance ;  our  stafi^- 
corps,  and  our  bridge  department.  Not  a  nucleus  of  tiiese  existed 
when,  suddenly,  we  were  caught  in  a  political  storm,  and  forced  into 
a  mighty  war,  very  inadequately  provided  with  the  means  which 
are  absolutely  indispensable  to  enable  an  army  to  take  the  field. 
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(C.  ) 
ABSTRACT  OF  THE  FEENCH  NAVY. 

The  following  Table  exhibits  the  number  of  ships  and  vessels  in 
the  sailing  and  steam  navies  of  France  in  1851 :  it  is  extracted 
from  the  *  Etat  General  de  la  Marine '  for  that  year,  and  from 
other  authentic  sources  of  information. 

SaIUKQ  NaVT.  Aikmt.    Being  built. 

Ships  of  the  line  of  the  four  classes         .        .        .  25  .  21 

Frigates  of  the  three  classes 37  .  .  19 

Corvettes  of  the  two  classes 30  .  .       5 

Brigs  of  the  two  classes 44  .  .      4 

Small  vessels 43  .  .  - 

Transports 32  .  .  - 

Stkam  Navt. 

Ships  of  the  line,  with  screws         .        .        .         .  1  .  .  2 

Frigates  (450  to  650  H.  P,) 20  .  .  - 

Batimens  mixtes  .         .        .         .-        •        .         ,  4  .  .  - 

Corvettes 27  .  .  5 

Steam  Packets 57  .  .  3 

The  decrease  in  the  number  of  ships  of  the  line  in  the  French 
navy,  compared  with  those  of  which  it  has  been  composed  in  all 
times  since  France  became  a  great  naval  power,  and  the  large 
disproportion  between  the  number  of  line-of-battle  ships  and  other 
vessels  shown  in  the  preceding  return,  were  circumstances  not 
fortuitous,  but  the  result  of  a  deliberate  and  long-conadered 
change  of  system  in  iuture  naval  operations.  While  relaxing  so 
much  of  their  wonted  exertions  in  constructing  ships  of  the  line, 
the  French  have  greatly  increased  the  number  of  their  frigates, 
corvettes,  and  smaller  vessels,  and  have  created  an  extensive 
steam  navy. 

What  that  change  of  system  was  to  meet  may  be  gathered 
from  various  works  published  at  that  time.  It  was  the  adoption 
of  a  desultory  system  of  naval  warfare,  as  recommended  to  Napo- 
leon in  1805  by  his  Minister  of  Marine,  Admiral  Decres,*  by 
sending  out  numerous  small  active  squadrons,  or  quick-sailing 
frigates  and  other  vessels  singly,  to  act  against  our  commerce, 
and  the  remote  possessions  of  our  widely  extended  empire,  to 
attract  thither  as  much  of  our  naval  force  as  might  be  required 
to  protect  and  defend  those  possessions ;  and  taking  advantage  of 

*  Thiers'  History  of  the  Consulate  and  Empire,  vol.  v.  pp.  484-486. 
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that,  in  the  sitting  of  the  3rd  of  FebruarVy  1851,  it  was  carried 
unanimously  that  me  number  of  ships  of  the  line  afloat,  which  by 
the  decree  of  1846  was  fixed  at  24,  should  be  increased  to  30, 
and  always  in  a  condition  fit  for  immediate  service ;  some  to  form 
the  squadron  or  squadrons  of  evolution,  a  considerable  number  in 
Commission  de  Port^  and  all  the  rest  ready  to  be  immediately 
armed  and  manned.  It  was  likewise  carried  that  the  squadron  or 
squadrons  of  evolution  should  conmst  of  10  sail  of  the  line,  either 
acting  together  or  in  separate  squadrons,  with  a  certain  number 
of  frigates  and  war-steamers  as  circumstances  might  require. 

It  was  likewise  decreed  that  no  more  ships  of  100  guns  should 
be  built,  for  that  their  force  in  number  ot  guns,  compared  with 
that  of  the  90-gun  ship  on  two  decks,  and  with  that  of  three-deck 
ships,  is  not  proportioned  to  the  difierence  of  expense  between  the 
90  and  the  100-gun  ship,  nor  to  the  difierence  of  cost  between  the 
latter  and  a  ship  of  the  first  class. 

In  the  sitting  of  the  7th  of  February,  1851,  it  was  decided 
unanimously  that  steam  propulsion,  by  tne  screw,  should  be  ap- 
plied as  soon  as  possible  to  all  line-of-battle  ships  ;  that,  of  the 
27  ships  then  afloat,  such  only  should  undergo  die  necessan* 
alteration  and  transformation  as  were  in  so  good  a  state  as  not 
to  require  repairs  exceeding  \\  degrees  towards  completion ;  that, 
of  the  rest,  13  should  remain  sailing  vessels,  their  age  and  con- 
dition being  such  that  the  expense  oi  transformation  would  not  be 
compensated  by  their  ulterior  services;  that  these,  therefore, 
should  be  fitted  for,  and  continued  to  be  used  for  service  in  peace, 
whilst  new  vessels,  adapted  to  screw  propulsion,  should  be  con- 
structed, to  attain  the  number  of  30,  fixed  by  the  Commission. 

It  was  accordingly  resolved,  that  of  the  ships  of  the  line  afloat, 
12  should  be  immediately  adapted  to  receive  mcteurs  h  w^Mur 
(screw  propellers). 

The  number  of  vessels  en  chardier  (on  the  stocks)  is  proposed 
to  be  reduced  to  15 ;  and,  in  conformity  with  the  decree  of  the 
7  th  of  July,  1851,  *'  that  steam  propulsion  should  be  applied  to 
all  ships  of  the  line,"  it  was  decided  that  the  15  en  chantier 
should  undergo  the  necessary  transformation,  as  has  been  done 
with  re^ct  to  the  "  Turenne,"  at  Bochfort,  laid  down  in  18i7. 
It  was  likewise  decided  that  the  15  vessels  in  course  of  construc- 
tion should  severally  be  so  far  advanced  as  to  be  brought  for- 
ward for  launching  in  succession,  at  the  rate  of,  at  least,  two  in 
every  year  in  peace  ;  but  at  the  same  time  to  brin^  the  greater 
number  to  such  a  state  of  advancement  as  to  be  able  to  provide 
much  more  rapidly  for  any  great  exigency. 

1.  The  "  Austerlitz"  and  the  **  Jean  Bart,"  ships  of  the  third 
class  now  being  constructed,  and  which  were  to  be  launched  in 
1851. 
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CcrvetteB, 
39  from  30  to  14  guns,  carrying 868  guns. 

Brigs,  Schooners^  and  Cutters, 
101  from  20  to  4  guns,  canyiiig 1,066  guns. 

Traj^aport  Corvettes^  Ltghters,  ^c, 
39,  carrying  together  788  guns,  and  measuring  18,500  tons. 

Steam  Navy. 

3  Ships  of  the  Line,  20  Frigates,  30  Corvettes,  and  64  Avisos,  representing 
a  power  of  28,750  horses. 

In  the  above  return   are  included  several  ships  still  on  the 
stocks. 


The  following  decree,  issued  in  1849,  will  AiUy  explain  the 
present  armament  of  the  French  navy. 

In  the  name  of  the  French  People, 

Thb  Pbesident  of  the  Republic, 

On  the  Report  of  the  Minister  of  the  Marine  and  Colonies,  taking  into 
oonsideration  the  deliheration  of  the  Ck>uncil  on  Naval  Works,  dated 
April  4,  1849 ;  also  the  deliheration  of  the  Council  on  Kaval  Afiairs, 
dated  June  18-21, 1849, 

Decreed : — 

Abt.  1. 

The  Armament  of  the  ships  hereafter  indiciited  shall  henceforth  he  as 
follows : — 

Ships  of  the  I\rst  Clan,  q^^ 

Lower  Deck  .      .     4  howitzers  of  22  centimetres,  No.  1 ;  6  50-pr.  guns  ;*  22 

30-pr.  guiui,  No.  1 32 

Middle  Deck  .      .     6  howiuers  of  22  c«d.,  No.  2 ;  28  30-pr.  guns.  No.  2  .     .  34 

Main  Deck     .      .  34  30-pr.  gtins.  No.  3 34 

''"^IS^}  ^2  30-pr.  guns.  NO.  4 _i_2 

Total     4 113 

Ships  of  the  Second  Class, 

Lower  Deck  .     .     4  howitxera  of  2^  cen.,  No.  1 ;  6  50-pr.  gona  ;*  22  30-pr. 

guns,  No.  1 32 

Main  Deck    .     .     6  howitsen  of  22  cen.,  No.  2;  28  30-pr.  gons,  No.  2  .     .       34 

^"^Slkl  «*  «>-p- «-». '^o- « « 

Total 90 


'  The  50-pr.  gnns  have  since  heen  withdrawn  from  the  broadside  batteries  of  Une-of- 
battle  ships  and  frigates,  in  conformity  with  the  distribation  in  the  **  Enqoite  Piricma- 
taire,"  and  replaced  by  30-pr.  guns.  No.  1.  For  the  dimensions,  weight,  &c.  of  Fmdi 
nsTal  ordnance,  and  the  ranges,  compared  with  those  of  British  naral  ordDanoe,  see  Tahkt 
XVIII.  and  XX.  Appendix  D. 
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Ships  <f  the  Third  Clan  (Kew  Modd^  Gvm. 

Lomm  Deck  .     •     4  hovitsen  of  22  cm.,  No.  1 ;  6  50-pr.  gnni ;  20  30-pr. 

guns.  No.  1 30 

Main  Deck    .      .     6  bowiUen  of  22  ecu..  No.  2 ;  26  30-pr.  gani,  No.  2  .     .  32 

^^S^^Stk}  20  30.pr.  g«D..  No.  3 20 

ToUl 82 

Shijmi/tKe  Third  Clata  (Old  Model,  called  Model  of  SB). 

Lover  Deck  .     .     4  howitxen  of  22  oen.,  No.  1 ;  26  30-pr.  gain.  No.  1  •     .  30 

Sfam  I>eck    .     .     4  howitaeri  of  22  ccd..  No.  2 ;  28  30-pr.  gosa,  Na  2    •     .  32 

**^r15lk}l«30.pr.g™,No.4 18 

Total 80 

Ships  of  the  Fourth  Claa  {New  Model), 

Lowtr  Deck  .     .     4  howitxen  of  22  cen..  No.  1;   4  50-pr.  gona;  4  SO-pr. 

gmu.  No.  1 28 

Main  Deck    .     .     4  howitxen  of  22  cen..  No.  2  ;  26  30-pr.  gona.  No.  2  .     .  30 

''^'ili^Dtk}  »«^p^-«^^^* :  •  •  ^ 

Total 74 

Ships  of  the  Fourth  Class  {Old  Model,  called  74). 

Lnwer  Deck  .      .     4  howitxen  of  ^2  oen.,  No.  1 ;  24  36-pouxiden  ....  28 

Main  Deck    .      .  30  long  18-pr.  guns 30 

gu«i«r  DeckP^  30.pr.  gun.,  No.  4 12 

•Total 70 

Frigates  of  Vte  First  Class, 

Maio  Drdk    .     .     2  howitxen  of  22  oen..  No.  1 ;  2  50-pr.  gona ;  26  30-pr. 

gnna.  No.  1 30 

*  ij^*r  uik}     ^  ^^*P^*  P^'  ^''**  ^ '»  ^®  ^^P'-  K™*'  No.  3     ...     .  20 

ToUl 50 

BazA. 

Mua  Dpck    .     •     2  howitxen  of  22  c«n.,  No.  1;   2  50-pr.  guns;  24  30-pr. 

guna.  No.  1 28 


'^  OMrttrlSetk}     *  30-pr.  guna.  No.  1 ;  20  30-pr.  guna,  No.  3      ....       22 

Total 50 

Frigates  of  the  Second  Class, 

Mai«  Deck    .     .     2  bowHxrn  of  22  cen.,  No.  2 ;  2  50-pr.  gont ;  24  30-pr. 

guna.  No.  2 28 

^"^^^!^'m}     a  30.pr.  guna,  No.  1 ;  16  30.pr.  guni.  No.  4     ....       18 

Total 46 

Frigates  of  the  Third  Class  {Nnv  Model). 
Mam  Deck    .      .     2  howitacn  of  22  cen.;   2  50-pr.  guna;   22  30-pr.  gona. 

No.  2 26 

» .  rvcttrtJ#  "J^l     3  3o.j^,  pn^  Kp.  1 .  12  30pr.  guna,  No.  4      ....       14 
t^uaster  uecftj  *     *  _ 

ToUl <0 

2  o 
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AfloaJk  and  en  the  Stocks,  qui. 

Bfain  Deck    .     .     2  50-pr.  gtins,  oi'  2  howitsen  of  22  cen.,  No.  2;  and  24  80- 

pr.  gans,  No.  2 26 

^^'SSSte'DL}     2  30.pr.gim^No.l;8  30-pr.gun.,No.4 10 

Total 36 

Corvettes  (New  Modd). 

Main  Deck    .     .     2  howitsen  of  22  cen.,  No.  2 ;  2  d(Vpr.  gnns.  No.  2  ;^  14 

SO-pr.  gons,  No.  8 «     .     .     .     .      18 

'•^•5^}    2  30-pr.gun..No.l 2 

Total 20 

Corvettes  h  barbette  {New  Model). 

^^oSI^r  oisk}    ^  ^^'^'  »^'  ^^'  ^  5  ^*  ^^^'  P^  No.  3     .     .     Total  16 

Brtgs  0/  the  First  Class  {New  Model). 

'''Q^"Stk}l2  30-P-««-'No.4 Tolal  12 

Abt.  2. 

The  artillery  of  the  other  ships  of  the  fleet  will  remain  as  was  determined 
by  the  ordonnances  of  the  1st  Feb.  1837,  and  the  22nd  Nov.  1846. 

Art.  3. 
The  decree  of  the  20th  July,  1848,  remains  in  force. 

Abt.  4. 

The  Minister  of  the  Marine  and  Colonies  is  charged  with  the  execotion  of 
this  decree. 

Done  at  Paris,  at  the  Elys6e-National,  the  27th  of  July,  1849. 

(Signed)  L.  N.  Bosapabti. 

The  Minister  of  the  Marine  and  Colonies. 

(Signed)  V.  Tbact. 

The  first  idea  of  having  an  inclined  plane  to  turn  about  a  lon- 
gitudinal axis,  for  the  purpose  of  giving  motion  to  a  ship  in  the 
water,  is  due  to  Daniel  Bemouilli,  who  investigated  the  subject 
in  a  Mhnoire  presented  to  the  French  Academy  in  1753 ;  and 
from  the  principle  there  enunciated  has  arisen,  by  successive  de- 
velopmeniB,  the  powerful  agent  now  so  much  employed  in  the  1rB^ 
like  and  commercial  navies  of  Europe. 

Down  to  the  yeat  1845  ships  of  war  drew  comparatively  Stde 
advantage  from  steam  as  a  moving  power,  the  paddle-wheels  till 
then  used  preventing  the  broadsides  of  the  ships  from  receiTing 
the  armament  which  would  place  them  on  an  equality,  in  this  re- 
spect, with  sailing  vessels.  In  the  summer  of  1850  the  French 
launched  at  Toulon  their  first  great  steam-ship  of  war,  the  **Na- 

*  These  four  pieces  of  ordnance  are  placed  at  the  middle  of  tlw  side. 
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pokVm  :*'  it  is  propelled  by  a  acrew  with  four  vanes,  whiKie  pitch 
IS  10  yanLs  and  it  carricti  92  f^ns  or  obunierH.  The  screw,  which 
is  wholly  under  water,  can  be  detached  from  the  madiinery,  and, 
witliout  nuKing  it  out  of  the  water,  lim  jopeliin^  power  of  the 
steam  may  be  exchanfr^Ml  for  that  of  the  wind  in  tne  bails,  the 
rcMKtance  opposed  by  the  Nrrew  in  this  state  to  the  motion  of 
the  ship  being  inconsiderable  ;  also,  the  disturbance  produced  in 
the  water  by  the  revolutions  of  the  screw  is  found  to  have  no 
eflect  on  the  action  of  the  rudder.  The  power  of  the  en|noe  is 
computed  to  be  equal  to  that  of  900  horncs,  and  the  maximum 
velocity  attained  by  the  ship,  when  impelled  by  steam,  is  13i  knots 
per  hour.  The  **  Napoleon**  was  found  capable  of  towing  three 
ships  at  once,  one  of  them  a  three-decker,  at  the  rate  of  more 
than  5  knots  per  hour.  By  experiment  it  was  ancertained  that,  at 
each  revolution  of  the  screw,  the  ship  advanct*d  about  9^  yards 
(S.t)  metres)^ — (From  the  Happart  to  the  Academic  des  Sriences, 
bv  Baron  (*harles  Dupia) 

In  Kngland,  the  screw  was  first  applied  to  ships  of  war  in  1841 ; 
and  the  **  Rattler,**  which  was  built  at  Sheemess,  and  launched 
in  1M3,  was  (umii»hed  with  that  means  of  propulsion. 


The  following  account  of  the  Russian  navy  at  the  present  time 
cannot  but  bt*  inten*sting. 

The  Runsian  Naval  force  in  the  Black  Sea,  in  May,  1854, 
consisted  of-^ 

/  i..'w/.//.j///<  iAi'/4—^)  of  11*^  a^uuB  raih.  au<l  H  of  ^1  guru  ca^h. 

Pru/'iU* — 7  cmfT>)ri^  fn'in  44  to  »U»  gtin«  i-nrh. 

C>'r^^tt*»  -♦'»  carryjiij  fn-'in  1^  to  'JO  >;un*  m«h. 

//-tv»  — lt2  ramii.;^  tn>n)  12  to  \H  ^iiui  vAth, 

S  '.#*i«rfT»  -H  cJirryiu^  fn«m  H  to  l»>  mint  cftrh. 

f\tiUfp~^7  cmny  in»t  from  10  to  12  jruii*  ca»  h. 

lsi'>tnrr%—'*H  varTihU  fn»in  44 » to  44«>-honic  |«»wit. 

It  is  reported  that  4  nail  of  the  line  are  now  binng  built  and 
fitted  for  MTews. 

In  the  lUltic  tlie  RuA*ians  have  at  prrsent  in  an  efficient  state 
about  t^)  line-of-liattle  A\\\y^  two  of  which  carry  120  fs\ms  and 
two  112  inins  mch  ;  the  n^X  are  M  and  74-gun  A\\y^ ;  tlnn"  have 
six  frii^t4-n  of  44  ^ws  with  five  briipi  and  c*onetl*ii  of  20  innw 
each«  All  tlu^e  are  Kailiiiff  i»hi|»s  and  they  have,  U•H^d^•^ 
schoomrs,  tranntsirts,  and  luinri*ns  with  alMiiit  fifty  jnin-Uuits. 
The  steam  navy  m  the  Baltic  cniii^ijits  of  ten  pnddli^whivl  vensels 
canning  from  b  to  16  guns  each,  and  var}'ing  in  power  from  2<N) 
to  4^»0  h4»rM*ii. 

Tlw  Rujftian  shi|«i  are  not  only  woll  pn>nde<l  with  siiells,  in 
the  um?  of  which  thrir  tninm*rs  an?  highly  cfficioiii,  but  are  lik«** 

•J   o   2 
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wise  heavily  armed  with  solid  shot ;  and  in  the  afiair  at  Sinope 
they  fired  with  great  effect  both  68  and  42-pounder  solid  shot, 
many  of  which  were  picked  up  on  that  coast  The  largest  solid 
shot  gun  in  the  British  navy  is  the  32-pounder,  which  is  about 
equivalent  to  the  30-pounder,  the  j?eneral  gun  in  the  armament 
of  French  ships  of  war  (the  use  of  the  36-pounder  having  been 
abolished  by  a  reflation,  in  ships  of  the  new  model),  while  our 
8-inch  shell-gun  is  superior  to  the  canon-obusier  of  80 :  but  of 
what  avail  are  32-pounder  shot  and  8-inch  shells  against  the  42- 
pounder  and  68-pounder  solid  shot  of  the  Russian  ships,  or  against 
the  heavy  ordnance  of  the  Russian  batteries,  whose  parapets  of 
stone  will  cause  hollow  shot  to  fly  in  pieces  before  them  ? 


App.  D. 
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Tablb  XTII.— cwif/ii,/^/. 


Land 


8-in. 


I 

32-pr.     { 


G; 


< 


24 


f  t 


18  . 
12  , 

6  , 

ft  . 

|13-io. 
Morten  •  lu   , 


Hftvit. 


Cwt. 

98 
65 
50 
56 
32 

50  or 
48 
20 

42 

204 

34 

21 

17 

17 

41 

21 

15 

36 

■a 


FL  in. 

11  0 

9  0 

6  8| 

9  6 

6  6 

9  6 

9  0 

6  0 


9 

6 
9 
6 
5 
6 
5 
4 
3 
3 
2 
2 


0 
0 
0 
0 
6 
0 
0 
0 

4f 

Of 

; 


•oe. — Iron  Ordnaiioe. 


} 


I 


7.65 

8.05 

6.41 
6.3 

5.823 
5.75 

5.292 

5.17 

4.623 

4.623 

4.2 

3.668 

10.0 
8.0 
5.62 

13.0 

10.0 
8.0 


Wlndace. 


} 


0.175 

0.125 

0.233 
0.122 


0.211 
0.138 

0.193 
0.071 

0.1 

0.1 

0.1 

0.16 

0.14 

0.025 

0.16 

0.16 

0.14 


Serrk* 


Ita. 

08. 

16 

0 

/lO 
\8 
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0 

10 

0 

5 

0 

8 

0 

2 

8 

6 

0 

3 

0 

{I 

0 

0 

3 

0 

2 

0 

7 

0 

4 

0 

2 

8 

9 

0 

4 

0 

2 

0 

Bored    up    from 
34-pr.  of  33  cwt. 


Bored    up   f^nom 
12-pr.  of  21  cwt. 

Ditto        ditto. 


Land  S«iTice. — Bran  Ordoaooe. 


<«UM 


ri2.pr.  . 


Ho«rt- 

r32.pr.  . 
24   ,,  . 

»T%, 

12   .,   . 

lu-ia.   . 

Jf  Often 

8  »f  • 

I 


18 

6    6 

13J 

6    0 

6 

5    0 

3 

4    0 

2* 

3     0 

"i 

5    3 

13 

4    81 

«» 

3     9\ 

.3 

1    101 

2     3 

*t 

1     9) 

i| 

1     3 

t 

I     Of 

) 


4.623 


4.2 
3.668 

2.913 

6.3 
5.72 

4.58 
4.52 
10.0 
8.0 
5.62 
4.52 


0.1 


0.1 
0.1 

0.09 

0.125 

0.125 

0.122 

0.066 

0.16 

0.14 

0.U25 

0.066 


With  th«  new  Shot 
this  charge  will  be 
reduced  probably 
to  3  lbs.  801. 


Junty  1847. 
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(E.  ) 

Copy  of  the  Prospectiu  compiled  by  Sir  S.  J,  Pechell  from 
the  ^  Naval  Chinnery^  for  the  Establishment  on  Board  the 
"  Excellent ^^  as.  stated  in  his  Letters  to  the  Author,  Note,  pp. 
9,  10,  Part  J.,  and  in  the  Text,  p.  10. 

Their  Lordships  having  had  under  their  consideration  the  pro- 
priety and  expediency  -of  establishing  a  permanent  corps  of  sea- 
men to  act  as  Captains  of  Guns,  as  well  as  a  depot  for  the 
instruction  of  the  officers  and  seamen  of  His  Majesty's  Navy  in 
the  theory  and  practice  of  Naval  Gunnery,  at  which  a  uniform 
system  shall  be  observed  and  communicated  throughout  the  Navy^ 
have  cUrected,  with  a  view  to  the  formation  of  such  Establishment, 
that  a  proportion  of  intelligent,  young,  and  active  seamen  shall  be 
engaged  for  five  or  seven  years,  renewable  at  their  expiration,  with 
an  increase  of  pay  attached  to  each  consecutive  re-engagement, 
from  which  the  important  situation  of  Master  Gunners,  Gunners^ 
Mates,  and  Yeomen  of  the  Powder-room  shall  hereafter  be  selected, 
to  instruct  the  officers  and  seamen  on  board  such  ships  as  they 
may  be  appointed  to,  in  the  various  duties  at  the  guns,  in  con- 
sideration of  which  they  will  be  allowed  2s.  per  month,  in  addition 
to  any  other  rating  they  may  be  deemed  qualified  to  fill,  and  will 
be  advanced  according  to  merit  and  the  degree  of  attention  paid 
to  their  duty,  which,  if  zealously  performed,  will  entitle  them  to 
aspire  to  the  important  situations  before  mentioned,  as  well  as 
that  of  Boatswain. 

Their  Lordships  have  therefore  directed  the  "  Excellent,"  with 
her  present  fittings  (already  placed  in  a  situation  where  practice 
may  be  carried  on  with  shot  without  risk  of  injury  to  any  indi- 
viduals), to  be  established  as  a  sixth  rate,  with  a  complement  of 

200  men,  and   appointed   Captain to  the  command 

of  her. 

The  following  instructions  are  sent  for  your  guidance  and  that 
of  Captain in  the  execution  of  tnese  duties : — 
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Lieutenants 
SurgeoQ   . 
Puraer 

Assistant-Surgeon     . 
Midshipmen 
Clerk 

Wsrmnt  offioers 
Ship's  cook 
Cook*s  niate 
Carpenter's  crew 
Armourer 
Purser's  steward 
8ick-boy  . 

Captain's  servants 
Gun-room  ditto 
Midshipmen's  lierth  . 
Warrant  officers'  ditto 
Puner's  steward 
Marines    . 
Seamen  gunners 


CompUmenL 

1 
4 
1 
1 
1 
15 
1 
3 
1 

I 
3 
1 
1 
1 


2 
2 

2 


34- 
116 

190 


Boynof 
SrooDd  GUma. 

1 

4 
1 
3 
1 


10 


•  Indnding  1  oOloer  of 
MtfiM  Arttlleiy,  3  noo- 
eommtwiinped  offloeri,aiMl 
2  prf rates. 


As  in  the  establishment  of  the  officers  and  crew  of  the  ''  Ex- 
edlent/'  a  Lieutenant,  three  non-commissioned  officers,  and  two 
privates  of  the  Marine  Artillery  are  included  in  her  complement 
of  Marines,  it  is  intended  that  the  theoretical  instruction  required 
for  the  officers  and  seamen-gunners  should  be  furnished  by  them, 
and  you  will  take  care  that  every  facility  and  assistance  oe  given 
them  to  insure  the  performance  of  this  duty,  the  most  material 
pmntB  of  which  are  the  names  of  the  different  parts  of  a  gun  and 
carriage,  the  dispart  in  terms  of  lineal  magnitude  and  in  degrees, 
how  taken,  what  constitutes  point  blank  and  what  line  of  metal 
range,  windage,  the  errors  and  loss  of  force  attending  it,  the 
importance  of  preserving  shot  firom  rust,  the  theory  of  the  most 
material  effects  of  different  charges  of  powder  applied  to  practice, 
with  a  single  shot,  also  with  a  plurality  of  balls,  showing  how 
these  affect  accuracy,  penetration,  and  splinters ;  to  qualify  them 
to  judge  of  the  condition  of  gunpowder  by  inspection ;  to  aacertain 
its  qu^ity  by  the  ordinary  tests  and  trials,  as  well  as  by  actual 
proof,  these  beinff  very  indispensable  (qualifications;  to  instruct 
them  also  in  the  laboratory  works  required  for 
the  naval  service,*  such  as  making  rockets  for  ^  '-•*>**»***'yT3**  ^ 
sifrnals,  filling  tubes,  new  priming  them  and  u^S^^^^^bin!'^^^^ 
filling  cartri^|;es,  precautions  in  airing  and 
drying  powder,  care  and  inspection  of  locks,  choice  of  flints,  cor* 
rect  inode  of  fitting  them,  &c.  &c. 
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You  are  to  understand  that  it  is  the  intention  of  their  Lordships 
that  the  Gunners  from  His  Majesty's  ships  in  ordinary,  and  also 
from  the  ships  in  commission  when  they  can  be  spared,  should 
assemble  on  board  the  ''  Excellent,"  in  divisions  of  such  numbers 
as  the  Commander  may  deem  conyenient,  to  carry  on  (assisted 
by  the  Marine  Artillery  already  embarked  in  her)  the  fullest 
experiments  as  to  the  power  and  ranges  of  the  various  natures  of 
sea-ordnance  from  point  blank  to  the  highest  elevation  the  ports 
of  the  ^'  Excellent "  will  admit  of  (or  as  may  be  safely  tried  with- 
out danger  of  the  shot  reaching  the  shore  bevond  the  mud-banks), 
also  the  ranges  at  similar  elevations  with  diflSerent  reduced  chaises 

of  powder,  likewise  the  difference  in  the  ranges 
o  Two sbotsareaa many  whcu  two  shots  are  iutroduced  instead  of  one,'^ 

u  ought  to  be  oaed  for-,.  «  .-b  i^ji  ^ 

lafetr  and  effect  and  m  such  cascs  to  observe  and  note  down  the 

apparent  divergence  of  both  shots  fix>m  the 
direct  line  Also,  if  it  can  be  tried  with  safety,  the  range  and 
force  of  grape  and  canister  shot ;  and,  in  short,  every  experiment 
of  such  description  which  will  tend  to  give  the  gunners  and  others 
who  may  attend  such  practice  the  most  perfect  knowledge  of  the 
exact  powers  of  each  nature  of  gun  in  every  manner  in  which  it 
can  be  tried. 

To  facilitate  these  experiments  their  Lordships  consider  that 
Beacons  may  be  fixed  in  the  mud  at  difierent  measiured  distances 
from  the  ship,  say  at  every  hundred  or  every  two  hundred 
yards,  or  at  such  other  distances  as  may  be  found  most  con- 
venient. 

At  the  same  time  that  the  above-mentioned  experiments  are 
going  forward  it  will  be  the  duty  of  the  Captain  and  of  the 
Lieutenants  to  assist  him,  to  endeavour  to  ascertain  the  com- 
parative value  of  the  several  descriptions  of  sights  for  cannon 
which  have  been  submitted  by  various  individuals,  some  of  every 
kind  of  which  the  Board  of  Ordnance  has  been  desired  to  cause 
to  be  put  on  board  the  "  Excellent." 

It  is  also  their  Lordships'  intention  tiiat  tiie  efficiency  of  the 
improved  tube  boxes,  powder  flasks^  and  all  other  implements  of 
every  description  connected  with  sea-gunnery  practice,  should  be 

? roved,  as  far  as  may  be  done,  on  board  tixe  ^^  Excellent,"  and 
Captain  ......  is  to  consider  it  an  important  part  of  his  duty 

to  report  impartially  his  opinion  on  all  tiie  implements  in  question, 
and  to  submit  for  their  Lordships'  consideration  any  alteration  of 
any  of  them  deemed  likely  to  prove  advantageous  by  himself  or 
any  of  the  officers  as^sting  him  in  conducting  the  duties  hereby 
ordered 

The  Captiun  is  also  to  make  known  to  their  Lordships  any 
improvements  he  may  have  been  informed  of,  either  in  guns 
themselves,  or  in  the  mode  of  mounting,  or  fitting,  or  fighting 
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them,  or  of  the  implements  for  serving  them  which  may  not 
have  been  furnished  by  the  Ordnance  Depart- 
ment to  the  "Excellent,"  in  order  that  they  Je^jT^o^Tto^'S 
mav  cause  them  to  be  also  supplied  for  trial  SSiaty?"^''^  **  ^  ^'*' 
and  report,* 

Another  material  branch  of  the  duty  of  Captain will 

be  to  perfect  the  gunners  and  all  others  who  may  attend  on  board 
the  **  Excellent"  for  that  purposey  in  the  established  exercise  or 
service  of  the  guns,  to  the  end  that  each  of  them  may  fully  under- 
stand and  be  able  to  explain  the  object  of  every  movement  ordered ; 
that  they  may  likewise  understand  perfectly  the  principle  of  the 
sifirhtSy  moveable  targets,  and  everything  used  in  gun  practice, 
cither  for  exercise  or  real  service. 

All  these  points,  after  being  fiiUy  considered  and  tried  in  the 
various  exercises  and  practice  to  be  daily  car-  ,  ^  rpgister  to  be  kept 
ried  fon»  ard,  are  to  be  fully  reported  upon  to  ^  ^^^  f'  »"  «xi»rj- 

..-,,'.  .  .  T  S  *       •         mentfl,  that  the  Command* 

their  I^rdsnips,  in  order  that  they  may  give  tng  oniccr  may  be  able  to 
directions  for  the  general  adoption  of  that  ^^l^le^er'to  be'kept 
s}>t«fm  which  shaJl  be  found  and  admitted,  2rt^^JS'^JSfy7Si?tiSr- 
upon   fuU  and   £eur  trial,  to  answer   best  in  ^a  »  nominal  list  of  the 

'    _..       -  '  persona  under  instnictloD. 

practice. 

It  is  further  to  be  understood  that  any  ships  in  commission,  the 
(^ptains  of  which  are  desirous  of  sending  any  portion  of  their 
officers,  captains  of  guns,  or  others  of  their  crews,  to  attend  the 
practice  or  exercise  on  board  the  "  Excellent,"  to  gain  instruction 
on  any  of  the  points  detailed,  are  to  be  at  liberty  to  do  so,  and  it 

is  to  be  an  essential  part  of  the  duty  of  Captain and 

the  Lieutenants  to  give  every  useful  information  to  persons  so  sent 
for  instruction,  and  to  advance  them  on  the  points  most  useful  for 
them  to  understand,  to  such  extent  as  the  short  time  they  can 
probably  be  spared  will  admit. 

Their  I^roships  have  requested  the  Board  of  Ordnance  to  give 
instructions  to  their  officers  to  render  every  assistance  in  forward- 
ing the  objects  of  these  instructions,  and  to  supply  such  quantities 
of  ammunition  or  other  articles  as  may  from  time  to  time  be 
required  by  Captain and  approved  by  you  for  the  pur- 
poses above  deUiled. 

Captain is  to  be  assisted  in  conducting  these  duties 

by  the  officer  of  Marine  Artillery  to  the  utmost  of  liis  abilities, 
and  the  latter  officer  is  to  be  directed  to  obey  whatever  directions 

lie  may  receive  from  Captain or  the  Lieutenants  for 

the  objects  stated  whilst  on  this  service. 

Their  Lordships  desire  that  you  send  a  copy  of  this  letter  to 

f  ^ptain ,  that  he  may  be  fully  apprised  of  the  duties  he 

is  to  execute,  directing  him  to  govern  himself  and  those  placed 
under  him  accordingly.     And  you  are  also  to  give  such  further 
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directions  and  assistance  as  you  may  deem  necessary  or  advisable 
for  the  more  perfect  accomplishment  of  the  objects  explained ;  and 

you  are  to  cause  Captain to  make  a  weekly  return  to 

you  of  each  day's  transactions  and  practice,  noting  the  number 

...  and  descriptions  of  persons  attendinfif  on  board 
ouioD.  fonnded  upon  the  cach  day ;  to  which  also  IS  to  be  added  any 
25^  Jf^vS^"*SS  remarks  the  Captain  may  deem  it  right  to  offer 
l!Srit  IST^^Sdixm  «  relative  to  the  occurrences  or  details ;  and  these 
compiea^  hb  inatrao.  weekly  rctums  are  to  be  r^;ularly  transmitted 
*^B  tmondttS  to  the  by  you  to  me   for  their   Lordships'  inform* 
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(F.  ) 


AKMAMENT  OF  THE  BRITISH  NAVY.* 

{DaUdJuiy,  1848.) 
First  Bates.    "  Cakdmia  "  CUm.^ 


Lower  Deck 


Middle  Deck 


Main  Deck 
Qtiarter  Deck  and/ 


8    8-inch  guns,  65  cwt,  9  feet. 
24  32-pr8.  of  56  cwt.,  9i  feet. 

4    8-inch  gnns,  65  cwt.,  9  feet. 
30  d2-pn.  50    ,»     9    „ 

84  32    „  42     „    8    „ 

6  32    ..  45     ..    8J  „ 


Forecastle    •    .  I  14  32-pr.  canonades,  17  cwt. 


Firti  Boies. 


Lower  Deck 


120  guns.    Complement  of  men,  1000. 

*' Bcyal Frederick**  Class. 
8    8-inch  guns,  65  cwt.,  9  feet 


Middle  Deck 

Main  Deck  .    < 

Quarter  Deck  and/ 
Forecastle 


22  32.prs.  56 

4    8-inch  guns^  65 
26  32-pr8.  56 

32  32    „  42 

8  32   „  45 

.\  16  32  „  25 


f» 


»• 


19 


>t 


»9 
»9 


9 

8 
6 


ff 


9> 


»9 


>9 


116  guns.    Complement  of  men,  950. 


*  «  RoTAL  Albert's"  Abxambiit.    (Jvne^  1854.) 

Lo««rDeck 8  in.  of  65  cwt.  9  ft.  0  in.  long,  32  gnu. 

Middle  Deck 32.|ni.    56  ,,     9      6       ,,       32 

Upper  Dtck 32  »,     42  ,,     8     0       ,,      32 

32  ..     42  ..     8      0       ..       24 


Qnarter  Deck  and  Forecastlt  \ 


68 


»9 

ft 


42 
95 


»9 


10      0 


>9 
9* 
99 
9  9 


BfMS  Ordnance 


{24-pr.  13  cwt.  2  gone, 
la  ,9     64-2 


6 


99 


99 
99 


8-{nch  filled 
32-pr       ,, 
24 

12 

24         cnptj 

12 


Total  121  guns. 
AufAMDrr  roB  Boats. 

Howitscn 

Qani    .     .      6  m 

The  Number  of  Shells. 

SOOihelle. 
500    ,, 

?2  ;;)sh«pnei. 

30    ,J 

30  ,,; 


Ditto. 


*  Thie  Table  b  not  introduced  ae  containing  a  correct  etatement  of  the  preeent 
It  of  the  Britieh  Narj,  bat  to  prove  what  ie  Rtated  in  thie  work  (pp.  307,  308) 
the  TMt  incnaee  in  the  nnmber  of  ahell-gnne  now  emplo/ed,  and  the  gnat 
ritaDt  to  wbkfa  the  ebell-eyetem  k  now  carried  in  oar  naral  terrice. 
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Second  Rates,    ^  Princess  CharlotU  "  Class. 
Ty>wprT)prk  [     ^    8-inch  guns,  65  cwt.,  9  fcet. 

Middle  Deck     .    .{2S3S'^'^S    ",    I    l 
Main  Deck  ...     30  32    „  32    „    6i 

Quarter  Deck  andf     6  32    „  45    „    8) 

Forecastle     .    .1  10  32  pr.  carronades,  17  cwt. 


S9 


104  gnns.    Complement  of  men,  850. 


8ee(md  Rates.     "  Rodney  "  Class, 

Lower  iWK      .    .^  j^  32,p^  gg    ^^  ^  ^^ 

MftinDeok  /     ^    8-inch  guns,  65     „  9 

Mam  JjecK  •    •     .\  28  32.pM,  56    „  9} 


Quarter  Deck  and  f     2    8-inch  guns,  52     „    8 
Forecastle     .    .1  24  32-prs.  42    „    8 


99 
99 

99 

99 


99 
99 

99 

99 


92  guns. 
Second  RaUs.    «  Albion  "  Class. 
LowerDeck     .    •{  15  S^I^? '^' sl  t' s'u 

MainDeck.    .    •{  ^g  a^S'^^^M    "     li 
Quarter  Deck  andf     2    8-inch  guns,  65    „     9 
Forecastle     .    .\  24  32-prB.  42    „     8 

90  guns. 

Second  Rates.    ^^  Asia  ^  Class. 
Ix,wer  Deck      .    .{  J  ,f^^^  i^  ^  <-^'  l^^ 

Main  Deck.    .    •{  2*  gl: j?  ^"'^  J|    -     »    » 

Quarter  Deck  and  f     6  32    „  42    „     8    „ 

Forecastle     .     .\  16  32-pr.  carronadesy  17  cwt. 

84  guns. 

Second  Rates.     "  Superb  "  Class. 

Lower  Deck      .    .{  ]l  «^^^^  ^^  ^^  cwt.,  9  feet. 

I  12  32-prs.  56    „     91  „ 

MainDeck.    .     .(  .t  ±^°^^  ^"''^  ^    "     I    » 
« d  •,    J         I  24  32-pr8.  50    „     9    „ 

Quarter  Deck  and\  o^  oo  -,„  ao  q 

Forecastle     .     ./  ^  ^^-prs.  42     ,     8    , 

80  giuis. 
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Third  Bates.    ^  BeHerophon  **  Class. 
f^vprTWlc  /     ^    8-incli  guns,  65  cwt.,  9  feet. 

M^nDeok.    .    •{  3?  sl^' ^  J^    J!     ?i  : 

Quarter  Beck  andj     6  32    „  42    „     8    „ 

Forecastle     .     A  10  32-pr.  carronades,  17  cwt. 

78  guns. 

Third  Bates.    «  Agineaurt "  Class. 

T^wM-TWk  /     ^    8-inch  guns,  66  cwt.,  9  feet. 

ixwer  i/ecK      .     .^  gg  32-prs.  56    „     9i  „ 

Main  Deck  ...     28  32    „  42    „     8    „ 

Quarter  Deck  andr     4  32    „  42    „     8    „ 

Forecastle     .    .1  12  32-pr.  carronadefl,  17  cwt. 

72  guns. 

Third  Bates.    "  Boscawen  '*  Class. 

r^w<»rTW1r  i     ^    8-inch  guns,  65  cwt.,  9  feet 

ix)wer  i/ecK      .    .|  jg  Z2'yF^.  66    „     9i  „ 

Main  Deck  /     ^    8-inch  guns,  65    „     9 

Main  IJCCK  .     .    .\  26  32-pr8.  50    „     9 

70  guns. 

AUtf.«— All  line-of-battle  ships  of  the  1st,  2nd,  and  3rd  rates,  have  2 
24-poaiider  brass  howitzers,  13  cwt.,  and  2  12-pounder  howitzers,  light,  6  cwt., 
for  boat  seirice ;  and  1  6*poundor  light  brass  gun  for  boat  service  and  short 
prmctioe. 

Fimrth  Bates.    **  JJax  **  Class,  for  Block  Ships  with  auxiliary  Steam-potoer 

Screw. 

liower  Deck     .    .    26  42-prs.  66  cwt.,  9}  feet. 

Main  Deck  ...     22  32    „  42    „    8    „ 

Quarter  Deck  andf     4  56    „  87    „  10    „ 

Forecastle     .    . \    4  10-inch-guns,  86    „    9  ft.  4  in. 

56  guns.    Complement  of  men,  500. 

Fourth  Boies.    «  Vernon  **  Class. 

^  .    1^^,  f     8    8-iDch  guns,  66  cwt.,  9  feet. 

Mam  ueck  .    •    'I  20  32.pni.  56    „     91  „ 

Quarter  Deck  and/     4    8-inch  guns,  65    „     9    „ 
Fofvcastle     .     .1  18  32*prs.  45    ,»     H|  „ 

50  f^ms.    Complement  of  men,  500. 


ft 

n 
n 
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Fourth  Rates.    "  PtnUand  "  CZdn. 

"if-r^  T\^i,  /    8    8-indiguiiB,  60cwt.,  8  ft.  lOin. 

MamDeck  .    .     .|  22  32.pni.  60    „     Sfeet. 

Quarter  Deck  and(     ^  32  „  45    „     8i  „ 

Forecastle     •    .(  IG  32  „  25    „     6    „ 

50  guns.    Gomplement  of  men,  450. 

Fowrth  BaUi,    "  Arrogant,**  auxiliary  Steamrpower  Screw, 

M«5ii  Twv  (  12    S-inch  guns,  65  cwt.,  9  feet. 

Main  uecK  -    -    \  iq  ^z-pn.  56    „     9i  „ 

Quarter  Deck  andf    2  68  „  95    „  10    „ 

Forecastle     .    .(  16  32  „  32    „    6J  „ 

46  guns.    Complement  of  men,  450. 

Note, — ^All  ships  of  the  4th  and  5Ui  rates  have,  for  their  boats*  armaments, 
2  12-pounder  heavy  howitzers,  10  cwt. ;  and  2  12- pounder  howitzers,  light, 
of  6  cwt.,  with  1  light  6-pounder  brass  gun  for  boats  and  short  practice. 

F^  Hates.    *'Pi^ue^  Class. 

If  •;»  Tw»«v  /    ^    8-inch  guns,  60  cwt.,  8  ft.  10  in. 

Mam  i;ecK  •    •    -j  ig  32.prs.  56    „     94  feet. 

40  guns.    Gomplement  of  men,  350. 

Fifth  Bates.    **  Madagascar  **  Class. 

ur»:n  nA/«v  /     2    8-inch  guns,  60  cwt.,  8  fL  10 in. 

MainuecK.    .    "t  26  32-pr8.  40    „    Tifeet. 

Quarter  Deck  andr    4  32   „  45    „    81    . 

Forecastle     •    .\  12  32-pr.  caironades,  17  cwt. 

44  guns.    Complement  of  men,  320. 

Fifth  Bates.    '  Besistanee**  Class. 

-u«f  n  TVw«v  i    2    8-inch  guns,  52  cwt.,  8  feet. 

Mam  uecK  -    .    -^  22  82-prs.  39    „     H  „ 

Quarter  Deck  andf    J  ^|   »  tq    "     71  " 

Jjorecasue     .    .  j  ^^  ^^.^^  carronades,  17  cwt. 

42  guns.    Complement  of  men,  310. 

Fifth  Bates.    "  Castor**  Class. 

v.;«t  TU/.V  /    *    8-inch  guns,  60  cwt.,  8  ft  10  in. 

Mam  uecK  •    •    .j  ig  32.pr8.  56    „     9|  feet. 

Quarter  Deck  and/    2  32   „  50    „    9    „ 

Forecastle     .    .1  12  32   „  25    „    6    „ 

36  guns.    Complement  of  men,  330. 
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Fifth  Rate,    *  Ampkion^^  auxiliary  Screw  (ZOO-hane  power). 

if-;^  Tv-»v  i    6    8-inch  guns,  65  cwt.,  9  feet, 

^arn  uecK  .    .    .|  14  32.pre.  56    „     9}  „ 

Qaarter  Deck  and/     2  68    „  95    „  10    „ 

Forecastle     .    .1    8  32   „  25    „     6    „ 

SO  gone.    Complement  of  men,  830. 

JPi/U  Ratet.    *  furolitf**  Clou,  8.  Guard  Skip  (350-AorM  power). 

Main  Deck  ...    20  42-pr8.  66  cwt.,  9}  feet. 

Quarter  Deck  and/    2  56   „  87    „  10    ^ 

Forecastle    .    4    2  10-inch gmu, 86    „     9ft.4in« 

24  gmis.    Complement  of  men,  320. 

SixihRaUs.    •'VetkH'' CUm. 

M-;«  n-^v  r     2    8-inch  gnns,  52  cwt,  8  feet. 

Mam  uecK  •    •    -i  ig  32.prt.  40    „     7J  « 

Qnarter  Deck  and/     2  32   «  42    „     8    « 

Forecastle     .    .1    6  32  ,,  25    ^     6    ^ 

26  gons.    Complement  of  meo,  Z¥k 
Sixth  Rales.    «  Trineomalee  **  {R^wxd  46)  C^x«, 

M-nDeck.    .    -{^8  stS^^ST" '/t'" 
Quarter  Deck  and|     2  56   ^  ^'^    i»  1^'    iv 

Forecastle     ..1432,  25,    6^ 

24  guns.    CaaiiUiBjKtA'/.j:,^t^'ii^K 

Sixth  RaU.    ** ATnazrin.'*     R^A^aI  ^,. 

26  32-pn.,  50  cut^  5i  fe^^ 
CompleizMnt  of  n.40,  l:k/, 

.StarfA  Rate,    "  C^ro^vi,* 

Main  Deck.    .    A^iXt'^'  IJ;- -^  V-^ 

QtiarterDeck    .    .     «    f:':.',i  j.m,  ;^    «»     *    ^ 

Sixth  Raie,     *li'ui^Atr     t**^-*^^^!  ^X 

M«n  Dedk  .    .     -*  .*  /^  '•^''''  ^••'••'  ''''  '"•'  -  ^  '*^' 

Qnarter  f^^k  an'/     2  V,    ,  >-y     ^    ;//    ,, 

FunrcaAt:^.      .     .•     2:  \i    ^  '/ v     ^     ^     ^ 


^.  .  1       i  ,,.    ,,•     ^    •  t/l  t,j^t^    '*  -tf 
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Sixth  Hate.    "  ffavannah.**    Bedueed  42. 

MainTVrk  /     ^    8-inob  guns,  52  cwt.,  8  feet. 

Mam  uecfc  •     •     •{  lo  32-prs.  50    „     9    „ 

Quarter  Deck  andj     1  56-pr.  87    „   10    „ 

Porecastle      .     .1     2  32-piB.  50    i,     9    „ 

19  guns.    CompleDDent  of  men,  230. 

Sixth  Sate.    "  Dcedalua.'*    Bedueed  42. 

M«.Deck.    .    Ut^2i£^''^TVT 
Quarter  Deck  .    .       1  56-pr.  87    „  10    „ 

19  guns.    Complement  of  men,  230. 

Note, — These  classes  have  for  their  boats*  armaments  2  12-pounder  brass 
howitzers,  light,  6  cwt.,  and  1  6-pounder  light  gun  for  short  practice. 

Seeond-dass  Sixth  Bates.    *^ Andramache^^  Class. 

MainDeck.    .    •{  i?  glP'^.^"^^"' g  ^f " 

Quarter  Deck  andr     2  32    „  45    „ 

Forecastle     .     .\     6  32-pr.  carronades,  17  cwt. 

26  guns.    Complement  of  men,  195. 

Sccond-dass  Sixth  Bates.     "  Calypso  "  Class. 

MftinDpolc  /     2    8-inch  guns,  52cwt.,  8  feet. 

Jflain  iJeck  •     •    -j  14  32-pr8.  40    „    7*    „ 

Quarter  Deck    .    .      2  32    „  45    „    8i 

18  guns.    Complement  of  men,  195. 

Second-doss  Sixth  Bates.    *^ Daphne*'  Class. 

Main  Deck.    .    Ul  B^^^! '^''HT'I'T 
Quarter  Deck  .     .      2  82    „  60    „     9    „ 

18  guns.    Complement  of  men,  175. 

Second-doss  Sixth  Bates.    "  North  Star.** 

TUf  'r.  -n^oir  f    2  32-pr8.,  39  cwt.  74  feet. 

Mam  uecK  •    •     .|  ig  32.pr.  carronades,  17  cwt. 

Quarter  Deck    .    .      4  32-pr.  carronades,  17  cwt. 

22  gims.     Complement  of  men,  175. 
Second-class  sixth  rates  have  2  12-pr.  light  howitzers  for  their  boats. 

Sloops. 

«  Nimmd  "  riAfin   /    2  32-ptt.,  ^39cwt.,  7i  feet.    Keduccd  28. 
JNimrod    Class  "I  le  32    „    25    „     6    „ 

18  guns.    Complement  of  men,  145. 
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«  Siren  •'Claas.    . 


Champion  **  Class 


'« Aoom*'  Class     . 


*"  Childere*'  Oass  . 


Cygnet"  Class   . 


«  Alert  -  Class .    . 


*"  Pantoloon  "  Class 


''Cameleon*' Class 


"  Dolphin  -  Class 


"  Griffin  '*  Class 


2  32-pn.,  39  cwt,  7|  feet. 

6 


14  32    „    25    „ 


»9 


16  guns.    Complement  of  men,  130. 

2  32-prB.,  39  cwt.,  7^  feet. 
12  32    „    26    „    6    „ 

14  guns.    Complement  of  men,  ISO. 

2  32-prs.,  39  cwt.,  7}  feet. 
10  32    ,,    26    „    6    „ 

12  guns.    Complement  of  men,  130. 

2  32-prB.,  32  cwt.,  6)  feet 
10  32    „    26    „     6    „ 

12  guns.    Oomplement  of  men,  130. 

2  32-pr8.,  32  cwt.,  64  feet. 
6  32    „    26    „     6    „ 

8  guns.    Complement  of  men,  80. 

2  32-pT8.,  25  cwt.,  6  feet. 
6  32-pr.  carronades,  17  cwt. 

8  guns.    Complement  of  men,  80. 
2  18-pr8.,  20  cwt.,  6  feet 


6  18 


16 


^    f> 


8  guns.    Complement  of  men,  80. 

2  32-pr8.,  32  cwt.,  6)  feet 
4  IB-pr.  carronades,  10  cwt. 

6  guns.    Complement  of  men,  66. 

1  32.pr.,  39  owt,  7}  feet 
^32.pr8.,32    „     6i    „ 

3  guns.    Complement  of  men,  66. 

1  32-pr.,  39  cwt.,  7|  feet 

2  24-pr.  carronades,  13  cwt. 


Ailth4 


3  guns.    Complement  of  men,  60. 
classes  of  TetseU  have  1  12-pr.  howitzer  for  boats,  light,  6  cwt 
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(    G.    ) 

FLOATING  BATTERIES  COVERED  WITH  IRON  PLATES, 

The  project  of  covering  ships  with  iron  plates,  in  order  to  ren- 
der them  proof  against  artillery  (Art  164,  Note),  was  suggested 
many  years  since  by  Colonel,  now  Greneral  Paixhans,  in  ms  work 
entitled  Nouvelle  Farce  Maritime^  Na  19.  The  Comite  Consul- 
tatif  de  la  Marine  at  that  time,  having  caused  the  weight  of  an 
iron  covering,  and  the  capability  of  ships  to  bear  the  load,  to  be 
calculated,  found  that  such  armour  could  not  be  applied  to  Une- 
of-battle  ships  of  the  lowest  dass,  to  frigates,  nor  to  smaller  ves- 
sels^ With  respect  to  ships  with  three  decks,  the  Comite  stated 
in  its  Report  that  the  ^reat  displacement  of  these  would  enable 
them  to  bear  the  reouisite  wei^t,  provided  the  quantity  of  artil- 
lery on  the  upper  decks  were  diminished ;  and  obserred  that  the 
expense  was  estimated  at  600,000  francs  (25,000/.)  for  each  ship ! 
The  inquiry  led,  however,  to  no  attempt  in  France  to  cuiroMc 
ships  of  war,  and  the  project  was  apparently  abandoned  as  im- 
pracUcable. 

On  referring  to  the  note  at  the  foot  of  page  346,  it  will  be 
seen  that  a  proposal  for  constructing  floating  batteries  of  iron  so 
thick  as  to  be  shot-proof,  was  entertained  by  the  United  States' 
Government  in  or  before  the  year  1852,  and  that  the  feasibility  of 
the  proposition  was  made  the  object  of  an  experiment ;  the  r^ult 
of  tnis  being  unfioLVourable,  the  project  fell  to  the  ground.  It 
would  seem,  however,  that  the  strength  of  wrougfat-iron  in  a  solid 
mass  is  far  greater  than  that  of  iron  of  equal  thickness,  but  formed 
of  laminae  (as  was  the  case  in  the  American  experiment),  however 
firmly  these  may  be  bolted  together.  During  the  months  of  Sep- 
tember and  October,  1854,  some  experiments  were  carried  on  at 
Portsmouth,  in  order  to  try  the  capability  of  wrou^ht-iron  slabs  to 
resist  the  impact  of  solid  and  hollow  shot,  and  we  following  are 
the  results :  the  target  was  a  section  of  a  frigate  covered  with 
wrought-iron  plates,  4^  inches  thick,  and  the  projectiles  employed 
were  32-pounder  and  68-pounder  solid  shots,  and  8-inch  and 
10-inch  hollow  shots.  At  400  y€uds,  the  32-pound  solid  shot, 
and  the  10-inch  and  8-inch  hollow  shot,  merely  indented  the 
target  to  the  depths  respectively  of  li,  2^,  and  1  inch  ;  but  the 
68-pound  solid  shot,  being  fired  with  16  lbs.  of  powder,  penetrated 
the  plates.  These  were  always  split  at  the  bolt-holes,  which  were 
about  one  foot  asunder  ;  and  m  consequence,  it  was  recommended 
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that  they  should  be  bored  as  far  apart  as  possible.  The  conclusion 
drawn  from  the  experiments  was,  that  4i-i]ich  iron  plates,  applied 
as  a  coverinjj  to  ship^s  would  give  protection,  during  an  action, 
n<nilntit  8-iuch  and  10-inch  hollow  shot,  and  against  32-pouuder 
M)lid  shot,  but  very  little  against  solid  shot  of  B8  lbs. 

The  project  of  covering  ships  with  plates  of  imn  has  recently 
been  adopted  in  this  country :  it  was,  at  first,  intended  to  cover 
with  slabs  of  iron  4^  inches  thick,  only  the  bows  of  steamers,  it 
being  suppo^d  that,  in  the  use  of  their  bow  pivot-guns,  the  heads 
merely  of  the  vessels  would  be  presented  to  the  enemy.  The 
weight  of  an  iron  covering  4^  inches  thick,  applied  to  the  bows  of 
a  fccrew-propelled  ship  of  1074  tons,  the  covering  extending  36 
feet  from  the  head  along  each  bow,  and  from  the  deck  to  2  feet 
below  the  load-water  line,  is  found  to  be  10  tons,  nearly  ;  and 
this  would  surely  be  an  enormous  burthen,  in  addition  to  that 
which  already  loads  the  bows  of  a  steam-vessel. 

From  the  public  journals  we  learn  that  an  armament  is  now 
biMng  prepared  to  oi)erate  against  the  Russians  in  the  Baltic,  at 
the  opening  of  the  spring  campaign  next  year,  consisting,  it  is 
^aid,  of  forty  floating  batteries,  whose  decks  and  sides  are  to  be 
covered  with  iron  plates  of  such  thickness  as  to  render  them  proof 
against  either  shells  or  solid  shot,  and  they  are  to  be  armed  with 
twelve  I-iancaster  guns.*  They  are  about  1500  tons  burden,  flat- 
liottomed,  with  round  stem  and  stem,  180  feet  extreme  length,  /)G 
in  width,  and  20  in  depth,  each  l)eing  propelled  by  horizontal 
rnsrines  of  200-hor8e  power.  They  have  two  decks,  the  upper 
Ix'ing  bomb-proof,  8  inches  thick,  and  the  lower  the  fighting  deck. 
The  Ijotteries  are  perfectly  encased  with  uj)wards  of  7(K)  tons  of 
wTougfat'-iron  slabs,  each  slab  4  inches  thick,  12  inclu's  broad,  and 
14  feet  in  length. 

If  the  figures  in  the  above  extract  be  correct,  the  enonnous 
weijrht  of  iron  casing,  together  with  that  of  the  heavy  armament 
will  render  it  scarcely  possible,  in  these  vessi»ls,  to  aitisfy  the 
necessary  conditions  of  buoyancy  and  stability.  With  such  an 
immense  to|i-weight,  a  great  counteracting  woiffht  of  baUdnt  will 
be  requisite,  but  for  this  there  is  neither  sufFicient  displacement 

•  Floating;  Intteries  expressly  built  for  s\\c\\  i.«iim>808  as  tliosc  shouM 
a.Muredly  U»  amiod  with  the  most  eflicicnt  and  luierrin.;  Inittcriiij:  )imin.  T!»o 
C*-,<>under  gtin  of  9r>cwt.  is  iiifiiiitcly  preforahlc  to  the  I^ncaiiter  »hrll-<ni". 
f'-r,  thou'^li  not  chamUrtMl  ncx'onlinu  to  the  Ijiucnster  ostein,  it  in  intemic«l 
for  Ahf'll-firini;  atzainst  Hhi|«.  No  slulls  can,  howcxer,  U'  so  ifruiciit  a;::iinst 
»%.nc  walU  a*  huM  shot  of  the  same  diametiT,  ami  the  least  t  iVri«  iit  of  all 
arr  shells  arun"<l  with  |iercussi<ni  fiizeH.  There  is  no  evi<lence  either  ex|K»ri- 
MMiUl  or  real,  certainly  none  in  the  trials  nuule  <lurini  the  present  war,  that 
can  \«  arrant  the  preference  jziven  to  tl»eM'  {:un>»  aii«!  tin  ir  I'Oculiar  *  Ik  lis  in  the 
Ariuauicnt  «»f  vessels  siK^eially  ilesij^nol  for  Imiteiin^  uranite  walls. 

2  u 
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nor  depth  of  hold ;  and  as  the  metacentre  must  be  very  near  the 
centre  of  gravity,  the  equilibrium  cannot  but  be  greauy  endan- 
gered. 

These  perfectly  flat-bottomed  floating  batteries,  resembling  the 
upper  section  of  a  large  ship,  cut  by  a  horizontal  plane  some  feet 
below  the  water-line,  and  having  little  hold  of  the  water,  will  be 
so  much  affected  in  any  swell,  as  to  be  very  unfavourable  to  good 
gunnery,  where  the  utmost  attainable  precision  is  required.  By 
Dynamics,  the  times  of  the  vibration  of  floating  homes  vary,  as 
the  depth  of  the  vertical  section  below  the  plane  of  floatation ; 
and  nothing  but  a  very  deep  false  keel  can  counteract  the  tendency 
of  these  vessels  to  follow  all  the  undulations  of  an  agitated  fluid. 
But  to  give  them  false  keels  would  add  to  their  draught  of  water, 
and  so  vitiate  the  scheme. 

The  shape,  dimensions,  displacement,  casing  with  shot-proof 
iron  plates,  and  the  armament  of  these  floating  batteries,  form 
altogether  a  very  difficult  affair,  which  does  not  appear  to  have 
been  fully  examined  before  it  was  adopted.  The  idea  of  making 
the  decks  shell-proof,  by  covering  them  with  iron  slabs  8  inches 
thick,  is,  we  find,  given  up ;  and  oak  beams  are  substituted  for 
the  iron  ;  but  these  would  be  broken  in  by  shells  fired  from  mor- 
tars, and  woiild  be  penetrated  by  a  plunging  fire  of  solid  shot, 
from  batteries  having  considerable  elevation  above  the  sea-level. 
Nor  will  iron  slabs,  4i  inches  thick,  be  proof  against  68-pounder 
or  84-pounder  solid  shot,  with  which  it  appears  the  Russians  are 
plentifully  provided ;  and,  unless  the  timbers  of  these  vessels  are 
enormously  thick,  such  heavy  shots  will  not  only  punch  holes  in 
the  iron,  but  may  also  make  great  breaches  in  tne  wooden  sides, 
by  their  prodigious  battering  power.^  It  is  not  probable  that  a 
Russian  fortress  can  be  efibctually  destroyed  by  such,  or  any  other 
kind  of  floating  battery.  This  can  only  he  done  after  a  land-army 
shall  Lave  obtained  possession  of  the  place  ;  and  if  it  is  meant  to 
attempt  the  reduction  of  a  Russian  fortre&s  with  such  vessels 
alone,  the  author  can  only  refer  to  what  he  has  already  stated 
upon  that  subject  in  Art.  332,  332  c,  pp.  347,  353. 


*  Supposing  the  largest  battering-ram  in  use  in  ancient  warfare  to  have 
been  worked  by  500  men,  each  exerting  a  force  of  70  lbs.,  the  momentum 
I)rod\iced  by  their  action,  if  it  were  moved  at  the  rate  of  1  foot  per  second, 
would  be  represented  by  35,000.  The  momentum  of  u  Oft-jounder  shot, 
moving  with  a  velocity  of  1500  feet  per  second,  estimated  in  like  manner, 
would  be  rei)re8ented  by  102,000. 
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observations  on  the  LANCASTER  GINS. 

TiiB  aiitlior  lian  ever  entertained  an  opinion  tlmt  Mr.  I^ncai-tiTV 
ellintiiallv  Iwrrd  ^nn  \»  a  danj^nTiJUn  pi«w  of  onlnnnre.     The 
ncajlrr  mil  find,  on  n^forrin^  to  ArtH.  15»0  and  .XT),  tli/it,  in  the 
parln-«t  tml,*  of  that  min,  the  shells  limke  to  piw?*  on  hvivinir  it  • 
and  the  author  felt  eonfideiit  tiiat  if,  with  tlie  maxinnun  rhar^i' 
and  an  elevation  of   1S>,  there   wrre    pnijHlhil    fn»m    tlif   mm 
*ohd  >hot  or  fthellH  w>  »tronp  a»  not  to  bn^ak,  a  tznat  ri-k  of 
the  irun  lain'tincr  would   Jh?   ineurred.     Th^s  opinion    han  iMcn 
rentifil  by  the  re>u1t.s  of  the  exi>erimental  trialn  n^vntly  carritMl 
on  at  MHH'bury  Ne.^  of whieh  an  aecfuint  UtL*  Uvu  nrtivi"*!  iihile 
Uuj.  !.hii-t  \»  in  tyiH\  one  of  Unea«ter*8  i;M-|H.ni:d.T  tniiu*  haiinjr 
bun.t  while  firinjr  one  of  it«  jMTuliar  nhelN,   thouirli   a  ndmnil 
diarffp  of  1211^    ini»tead  of  U\  \U   of  pmder   (the  maximum 
ct^^»),  was  emph)yed     The  ftajrmentii  wen*  thn»wn  to  roiiM«lrr- 
atilf  dintanc*-* ;  but,  happily,  no  one  was  injun^l,  the  lirii.tr  u.rt) 
twrinir,  fn>m  «»me  di^tnwt  of  the  min's  !«tn»n^nh  (mv  Art   'l;;*. 
lii-in  plan^I  umler  eover:  had   it   Invn  otbrrwjho  a   fatal  <;.t.  -I 
trotihe  mu<t  have  enMU»d,  m  in  the  burhtinp  of  tho  mms  at  M.i.ta 
and  (.ilirnllar  (pp.  2i»l,  2l>2).     It  wa.s  olweniMl  tlmt  thr  i.  i.t  I  ad 
bet^iroe  much   enUrp-d  ;  Imt  thi.*  cirruniManre,  as  well  «>    j.... 
n-duciNl  rliarxre  rmpliiyt^I.  mu>t  U«  rmiMdrrrd  an  hnui  i:  ilinij. 
nii^liknl  the  dnnjn-r  of  tlu*  inm  lMir/.tiiiL'.     Tlii^  ncridrnt,  to^r,  tl  rr 
with   tho!H»  wiiirh    lia\e   -.in  v  iM-turnil   on   NTMr.*,   ran  oiT|\    U* 
aM-ril»r<l  to  thr  iM-tiiliar  fi»nnation  of  tin*  ln.rr,  wi,  M.  mM-.Z  the 
jlwit,  in  fiininj:  iu  way  thmuL'h,  to  exrrt  a  imm  ^rraiii  on  thr  jprn. 
In  a  f(»rmer  rxinTinirnt  a  s-hfll  Muck  in  thr  Um*  ml.il..  tii«-  lmiu 
wa*  ln^uijr  liMidtNl  (p.  172);  and  it  in  eai»v  to  ronoi^r,  li.rr,  |..n-, 
tliat   a  Kill  II  tniuht  rtirk  in  «roinu  out ;  in'wiui  h  ta>-\  if   thr  ^lulj 
do  not  lm*ak,  tlw  jnm  mu-t  iiM*vital))\  bur*it. 

To  the  Ta*t  forre  with  whieh  thr  pn.jntile  ni>»  and  Mrik.Mi 
acrain-t  the  turfare  of  tlie  bore,  while  folhrninif  il:<*  spiral  turn, 
and  thiM  acquirinfir  the  pn>iiertie?*  of  a  riik'.!.hot,  nwy  In*  attnlputi*<i 
the  frequent  breaking?  of  Uie  tiroj<Ttile,  r%rn  wUti  n.adr  of 
wrotiirht  iron.  It  re<piirc«  mnrh  Lb.tual  ^kill  or  kiwrk  in  M^r^inif 
the  pin,  to  intrxMluce  and  net  the  Mirll  home,  thn>uirh  iU  tuniinir 
of  the  Iwre,  ami  it  10  not  unlikriy  that,  in  mimo  iii-tann-N  the 
lairvtintf  of  the  Iuuica>ter  puiw  may  lie  on.i-ionevl  bj  tin*  o«nl  Ull 
Ica^inir  a  njiace  between  it  and  ihe'frun|io«der,  or  W  ctttin^'  finil 
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in  the  gun  by  change  of  position  whilst  it  is  being  propelled 
through  the  oval  bore.  Without  the  utmost  care  in  loading,  these 
guns  must  be  liable  to  burst  at  every  round,  and  the  firing  must 
be  very  slow.  The  strongest  gun  bursts  readily  if  the  ball  be 
obstructed  in  its  progress  when  near  the  muzzle,  which,  no  doubt, 
was  the  cause  of  the  bursting  of  one  of  the  Lancaster  guns  near 
the  muzzle  at  Sevastopol.  W  ith  respect  to  leaden  ^ots  fired  from 
the  Lancaster  elliptically-bored  muskets,  no  such  accident  can 
happen  with  them ;  but,  as  has  been  shown  in  p.  517,  they  often 
9tripj  or  pass  straight  out  of  the  barrel,  which  must  happen  when, 
being  heated  in  the  flame,  they  change  their  form  and  do  not 
follow  the  windings  of  the  spiral  bore.  Iron  shots  are  incapable 
of  changing  their  form,  and  must,  therefore,  either  follow  the 
spiral  bore,  or  cause  the  gun  to  burst.  The  withdrawal  of  the 
Lancaster  elliptically-bored  guns  from  the  "  Pelter "  gunboat  at 
Portsmouth,  and  firom  the  Despatch-gunboats  ''^ Arrow"  and 
^  Beagle "  at  Sevastopol,  and  the  judicious  order  to  arm  all  the 
new  gun-boats  with  the  68-pounder  guns  of  95  cwt,  are  necessary 
consequences  of  the  very  unfavourable  reports  which  were  made 
of  those  guns  at  Bomarsund,  as  being  dencient  in  predaon,  and 
not  to  be  depended  on  (p.  376,  line  16  from  bottom),  corroborated, 
as  these  reports  have  been,  from  very  high  authority  on  the  spot, 
of  the  very  bad  practice  made  by  the  Lancaster  guns  at  1300 
yards  at  Sevastopol  in  the  land-batteries,  and  the  fact  that  two  of 
them  burst !  In  firing  into  the  tovm  they  are  said  to  have  done 
great  damage  to  the  place,  when  loaded  with  their  own  peculiar 
shells ;  but  few  of  tnese  having  been  supplied,  the  oval  guns 
have  been  chiefly  used  in  firing  round  projecules,  shot  and  shells, 
grape  and  canister-shot,  all  of  which  would  have  been  mere 
efficiently  and  appropriately  used  from  68-pounder  guns.  So 
confident  were  the  expectations  entertained  of  the  alleged  powers 
and  the  assumed  precision  of  the  Lancaster  guns  to  destroy  any 
works  at  a  distance  of  5000  or  6000  yards,  that  it  is  actually 
intended  to  rebore  68-pounders  and  8-inch  shell  guns  into  the 
elliptical  spiral  form!  This  transformation  must  weaken  them 
so  much,  that  the  danger  of  bursting,  to  which  elliptically  bored 
guns  are  already  so  liable,  will  be  greatly  incre^^ed: — it  will 
undoubtedly  spoil  a  capital  8-inch  gun,  and  make  a  very  bad  and 
dangerous  elliptical  howitzer;  becietuse,  being  chambered,  it  is 
incapable  of  receiving  the  large  charges  requisite  to  produce  the 
long  range,  in  which,  together  with  then:  alleged  superior  precision 
in  distant  firing,  the  peculiar  merits  of  the  Lancaster  guns  were 
supposed  to  consist ;  these  were,  in  fact,  the  sole  reasons  for  which 
they  were  introduced  into  the  naval  service.  Though  executed  at 
enormous  cost,  and  equipped  with  their  peculiar  shells,  they  have 
faiW  to  accomplish  on  service  the  special  purposes  for  whicn  they 
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ncre  doiffiMHl.  They  cannot,  an  has  Invn  proved,  resist  the  char^ 
( K)  life*.),  nor  Htand  the  hitrh  elevation  (IH  )  ne<x*i^5ary  to  prochicc 
the  vaunted  ranffe  of  SiWKJ  yardx ;  they  are  proved  to  be  defective 
in  pnvi.Hion  in  distant  firing,  and  even  at  short  rank's ;  and  they 
have  he«*n  withdrawn  from  ttie  Dt^^imtch  and  otlier  gun-boatn. 
No  «ither  u^es  that  can  In*  made  of  that  particular  ^n,  whether  it 
Ih*  to  fin*  Miherical  shot  from  lU  ellmtically  spiral  Ixire  (pp.  3(13, 
3t>4 )  or,  witn  it^  own  proje<*tiIes,  to  bombard  towns,  can  redeem 
it  from  the  verdict  which  men  of  science  in  general  pronounce : 
— that  they  hare  failed  to  accomplish  the  great  objects  for  which 
eTprej*««ly  they  were  made.  The  bomlmnlmcTit  of  towns  can  be 
more  etfiHiually  accomplished  by  mortars  (u.  'Ml )  of  equal  weijrht/ 
proJ4Ttinir  mucli  heavier  shells  with  equal  bursting  charges,  and 
prtHiurinir  very  nearly  f*qual  ranpea. 

It  is  no  doubt  a  firvnt  desideratum  to  obtain  for  the  cannon 
the  aii«antag«*s  which  the  musket  has  derivi*d  from  elongat(*d 
prtijiHiileM ;  hut  the  auth<Tr  believes  that  this  may  be  obtauunl  by 
some  vaMlv  lN*tter,  snfer,  ami  far  cheapiT  method,  than  by  firing 
from  an  elliptically-lMinxl  min  elongatc<l  shells,  manufactured  of 
wnMii:ht  inm,  at  a  cost  of  twenty  p<iumls  each,  and  which  never- 
thrli— «  fn*<|uently  break  when  finni  (Art.  335,  p.  357,  ami  Art. 
3«')7,  p.  'Mlij, 

•  Ty.r  atiih.ir  !rAni«,  with  jTrat  mt:*''ACt:'.n,  iKaI  ii.orUr-»liii*  Jirr  at  1«  n-th 
ji'i-inii^  f'»r  *•  rvH^,  in  »('4*>nLin<'c  m\iU  nKat  if  iiUt«-«i  in  Artirit**  |1»4,  U*,**, 
hit  \  ii.  p.  3»U,  .ii.ll  .\rU.  .TU.  :;■►'».  Tw  u\y  u  ortar-*'  ij*  ►h«ul.|  hmvc  U^ ii 
»«nl  w.t'i  our  tl.«  U  to  ihr  lUlir  ai..1  W  m  k  S  a*.  It  i«  *t*U-<i  in  thr  }ul»lic 
)  Uf!M'«  \M**int»f  r/,,rni»*/*-.  iHf.  \*\\  )  %h\X  thran  |),ortAr-»K'l «  ATV  to  l« 
arTi.t<«l  »i(!)  l.'i-iin  li  nit»rUr«  •!•  u:  l»v  ii<»  tniiini«'ii%  to  ipmi  n-U  n.ov.ii.!  \\\*  n 
All  in>ti  tiUxh  i>i  1*  itiriif^  in  «i  .r..<  d  r«  in  %\uu  \uxuxi*x  thu  \*\  tt  •  ir  |<*ii<luUm« 
«f5.'  ,t  \\\*\  II.  ly  n  in.iin  n;.  '  ••i.r!«.l  l.\  \\  o  ii,«»e..n  of  thr  \r>ft«rrl,  aiiil  l<» 
f.rt'U  with  *«'«'rl.t:ii»v.  At  ai.\  rN  \  %»;.  n,  ml.k'«^fr  W  the  |  it.  huu  'f  n>ll5n:: 
tiviii'41  <»(  thr  »Im|.'  \Vr  ...  I  .I't.i  .  r*«t«  ••(  the  Utr  wur  nnirtttUr  t*<rt»Kft»«'*« 
»ti«{«>ii«l««l  ni«»rt.ir,  or  h"**i*f»r,  t«  r  it  i»\«  rit>«^,  fc«Mir«hfiir'v  m  il  ii.i.hl  l«» 
I  Iai««1  :n  ti.r  aii-i  «  ;  ftli  •.!<  h  t*  t.tr.^Aiitr*  l.i  .•<!,  iifl  th<*  ftt.ih*  r  caiitiot  lirlp 
« i|  n  ■•!••/  hM  <  i.'.rt' tvn.\i«  t.' n  II  it  ttirh  «.il  !■  tir  n^ti'.t  *«j«h  n^i«rt  to 
t*  •  M' •»•.•;•  n  •«il  n»<'rt  ir* :  •■  •*  r  t*  •  t'l  n  r'-!«.  fi'»r  thr  wh^lt  or  «»tiirnh/ <*n 
m\,  th  t'f.«%  turn,  nti  rr«  .1  t»  «•  f  r»»l  .'  •'••  *h««  k  <  wt  ah  i. »!.»«!  !■%  thr  Mp*«»i«iCi 
i4  %  chir  ••  «>l  'JM  lh«,  ot  |«>n't<r:  Ai.<i  ii  Ahr  tt.i  ti  fn'liirr  tlt>  tAA0  ]  lA^r,  it 
«Aiii*»c  l»»i*  U'  n.'-»t  Mr«>ii4af*'l  i«r*  »]■*  fAtAl  t««  i.'.o  ►l*i|». 

1 1  ••  I  '.  f  la  •*  li.  «  i»j  ,-'i  .'  t\  t»!  o.rrrv  '.ji  Aii  « rri»f  ff  tJr  |^t««  in 
|i*r  !-•*.  Aft  *.'  •;,  tr..  I.  n  »•  h  for  thr  fn.r.i  "ri^t"  f  •/  •*  f' f /•^h" 
*|  !.#•  •'»»!  ij «  r«  'I  ■!•  •!  r  K  t  \i  x«  1  f  mn*".  'K»  ■'••:,  hm*'*'  ti»  f* '  «^  tl ««  ii.««i  "'rf 
jf-.ii  »'.  il,  M  %*.\uA  III  Art.  •.•«-;,  li.'«i  v»  111  •  ih  fatal  «:'.*t  tm  I— inl  ihr 
I  .  S.  ••  |.  ••  I'l.i..  I  i«M.  /•  ih  •  V  i«  Hivir  liv«  «  M*  ol  wfi  'i^l.t  irt«fi,  |.  -i  '•  t/««I 
•1  lh«'  *  i  AS'l  iJ'ti  l.T.  .*  i.'t»,  Itit,  h*-  U;. •'•••.  h%  •.  I  :.»•  l*r»  ••<  »n  ..hi 
ir.ifi  '...    ••  •  f,  ii.<!    •  't  •%  .1./  11  ♦  la  H  .th  •tf.  I..-  h««  |«  •  i  th  it  ti.Ai» »  aK 
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(   I.   ) 


ON  THE  NAVAL  AND  MILITARY  OPERATIONS  IN  THE  BLACK  SEA. 

TiiE  battle  of  the  Alma,  and  the  powerful  attacks  subsequently 
made  by  the  Russians  in  the  field,  together  with  the  Tigurous 
defence  of  Sevastopol  itself,  though  in  every  conflict  saccessn  has 
crowned  the  heroic  exertions  of  the  allied  armies,  have  so  thinned 
the  ranks  of  these  that  their  commanders  have  been  compelled  to 
suspend  all  active  operations  till  reinforcements  in  troops  and 
materials  sufficient  to  warrant  the  prosecution  of  ulterior  measures 
shall  be  received.  The  awful  effects  of  the  late  storm,  moreover, 
by  causing  the  loss  of  the  vessels  containing  ammunition  and 
stores,  of  which  the  troops  begin  to  feel  the  want,  have  brtNurht 
the  armies  to  a  very  distressing  and  even  perilous  condition.  The 
valour,  constancy,  physical  endurance  and  heroism  of  the  French 
and  British  troops  cannot  be  too  highly  estimated ;  and  it  may 
be  permitted  the  author  to  enter  into  an  examination  concerning 
the  causes  of  a  failure  which  has  so  grievously  disappointed  the 
sanguine  expectations  which  the  public  had  bcH^n  led  to  entertain 
of  rapid  and  complete  success  in  the  Expedition  to  which  this 
Appendix  relates. 

The  author  would  not  have  presumed  to  make  this  important 
matter  the  subject  of  a  special  publication,  but  having  been  in- 
formed by  his  bookseller  that  tne  work  in  which  he  had  long 
previously  treated  of  naval  gunnery  was  out  of  print,  and  that  it 
was  much  in  demand,  he  could  not  avoid  undertaking  a  new  edition. 
In  so  doing  he  felt  himself  bound  to  bring  down  to  the  present 
time  all  that  relates  to  naval  operations,  whether  of  fleets  alone,  or 
in  combination  with  land  forces ;  and  this  he  has  done  ami<ist 
much  severe  domestic  affliction.  Finding,  after  the  most  mature 
deliberation,  that  he  should  be  compelled,  by  his  convictions,  to 
treat  a  part  of  his  subject  in  a  manner  which  would  conflict  very 
much  with  the  prevailing  opinion  that  the  war  would  be  brought  to 
a  speedy  and  successful  termination  by  our  vast  and  noble  fleets 
alone  ;  convinced  that  this  expectation  would  be  disappointed*  and 
that  the  country  would  be  involved  in  a  war  by  land  with  a 
colossal  military  power  for  which  we  were  little  prepared,  be  could 
do  no  less  than  conclude  this  work  by  re-stating  his  former  coo* 
victions  and  his  apprehensions,  the  justness  of  which  he  has,  durimr 
the  continuance  of  the  strife,  fouud  no  occasion  to  doubt,  and 
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which  he  hit*  illKtmctly  avowcii  oa  ofu^n  a»  hi.n  opinion  wnn  Ai^ketl^ 
thnui^rlioitt  tho  o|N*rntic>iLM  of  the  pn'MMit  year  In  pnK>f  that  thcM* 
«n»  iMi  t-r  ft'^f  fiirto  opinion.*!,  the  author  may  appeal  to  the  very 
nuniennit  intmius  of  e\er)'  rank  auil  station,  to  whom  he  ini- 
partisl  hitf  anpreheiu^iou,  and  stated  iitst  opinion  ;  thin  lie  did  with 
a  d«»!nvt»  in  luirdiluMMl  from  whirls  in  other  circumhtanceit,  he 
would  have  Hhrunk,  but  having  stated  in  Art.  332  that  attacks 
of  maritime  fortn*Sij<^  by  a  judicioiw  c(w>|M»ratit)n  of  military 
and  na\al  f«)rci*s  an*  ut*nerally  Micct'^^ful,  he  ftM^U  Uiund  to  hIiow 
why,  with  f^uch  an  army  and  navy,  thirt  irn^at  o|M*ration  hlionld 
ha%e  Ml  fax  failed.  The  actual  publication  of  liiii  ob.'enation^  he 
haa  however  resM«nre<l  till  thiit  moment,  when  they  can  pnnluce  no 
dun>urain(Ur  etfe%*td  uptm  the  o]H*ration8  of  the  pn>4Mit  cam|Mii^n ; 
and.  by  showitisr  pa^^t  errors,  they  may  tend  to  provide  for  a 
happier  n^ult  in  that  which  it)  to  come. 

At  the  b<*trinninir  of  the  year  1^54  there  ri'mained  little  hojH? 
that  tht*  |M*aci*  of  Europe  would  he  pn^M^rvetl,  and  it  wait  (hnmi 
aAerwiinlH  jiuh;«Hl  mve^vsirv  to  sH*nd  a  Hriti^^h  annv  to  the  Ka>t, 
in  onler  to  coH)|)enite  with  one  from  1  ranee.  Hy  trreat  exertions 
upwanls  of  20,1  KNI  tnM»|tot,  infantry  and  cavalrv,  wen*  t»liip|NMl 
and  M*nt  off;  the  v^iw^^  military  ston*^,  and  pnivii^iontf  wen*  to  bi* 
di*«|>atche<l  in  pniportion  a«  tliev  could  In*  collected.  A  few  field* 
balteri(-!i  only,  atfoniini:,  on  an  averain*,  M*arcely  one  ^oin  for 
ever)'  thoii>atMi  m\*\\  were  w*nt  (iunuiT-drivers  and  horM^s  for 
tlir  tniin,  wu:ji;otw  to  carry  amuiunition,  M>nn^-i*artK  for  the  nick 
or  wound«Hi,  Mippi*ni  and  miners  with  their  iiitn*nchinir  tiNil?*,  and 
bncUn*  equipmenta,  with  all  the  otiier  itidiniHMissihle  n*(|ui>titei*  for 
an  army  in  the  field,  were  scantily  ^upplied,  and  iiome  wens 
a]ti>irptlier  watitin?. 

Thim,  on  a  small  p(*ncc  establishment,  the  country  was  cauirlit 
in  a  politifid  storm  aiwl  invoUed  in  a  miifhty  war.  llien*  e\iMt*<l 
nnm*  k-«km1  nnriments  of  infantry*  and  a  few  ot  er-4)fficen*d  M|uadn)ns 
— thi*v  could  not  U*  calU*d  n*irtmenti*  of  wcll-ApiiointtMl  c«niilr>-  ; 
but  all  were  totally  un|in»id«Ml  with  the  me«ins  nen*<^*gir}'  for 
mablintr  them  forthwith  to  take  and  kc*<*p  the  fit*hl.  In  thii^  Mate 
A  military  forci*,  con-titutiiiL'  nearly  the  wlmh*  of  our  etrivti%r 
sln*ntfth,  was  d<*3i|iatch<*«l  with  wontlerful  pmmptitude  to  the  n»n- 
templat<*d  m^at  of  war;  but,  l.ickiiiir  the  t*>tabli.<*hmc*nts  whuh 
should  ha%e  tfi^cn  it  vital itv,  it  is  not  ^llq>ri^iIli?  ttiat  it  waji  iMit 
prvpan*<l  to  enter  tm  a  cani|iiiiini  till  tht*  Fe«iMin  pn»pitiou»  for 
military  o)N*rati(»ns  was  near  iti*  termiimtiittL 

TIh*^*  deti<Menci«*s  and  di^hilitir-  cannot,  however,  with  any 
juslirt*  In*  chaT)n*<l  to  the  pn*m*nt  (to>cnuiM'nt  «if  tin*  c«>untr},  nor 
ciiuld  they  U*  |>ni«idt*d  at  the  eleventh  h(»iir  by  any  adininiMratite 
talent  on  tin*  part  of  the  new  i)i*|MirtnH*nt  of  \\  ar.  The  e*  il«  were 
too  diH*ply  scjit&*d  to  be  n*mu%i*d  on  a  sudden;  all  that  i4^ 
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energy,  and  ability  could  accomplish  has  been  done  by  the 
Government  to  repair  the  evils,  and  supply  the  deficiencies  whirh 
resulted  from  the  persistence  of  Parliament  at,  and  ever  since  the 
conclusion  of,  the  late  war,  in  measures  dictated  by  a  n*ckles8 
spirit  of  economy  to  abolish  or  reduce  the  military  establishments 
of  the  country,  as  if  war  were  never  again  to  ovtrtake  the  naf  iciti. 
All  the  establishments  which  are  indispensable  to  enable  the  army 
to  take  the  field,  of  which  we  now  in  vain  lament  the  want,  had  to 
be  restored  and  reorganised.  For  this  much  time  must  neceft- 
sarily  be  lost,  and  precious  opportunities  be  let  slip,  ere  En«?* 
land  can  collect  and  organise  ner  neglected  militaiy  resources?, 
and  be  again  prepared  to  buckle  on  her  armour  and  exert  the 
plenitude  of  her  military  strength,  whether  for  defendinfr  her  own 
territories  or  to  resist  aggressions  directed  against  those  of  ber 
allies. 

The  author  feels  himself  justified  in  making  public  the  above 
reflections,  because  they  are  consonant  with  what  he  has  written, 
published,  and  on  some  occasions  spoken,  since  the  termi- 
nation of  the  late  war  up  to  the  present  eventful  period.  Now 
that  the  evil  predicted  has  overtaken  us,  it  is  hoped  that  the 
country  will  take  warning  and  become  convinced  that  somethinir 
more  than  numerical  strength  and  personal  bravery  is  reouirrd  to 
render  an  army  efficient  in  the  field ;  and  that  a  nation  wnich  had 
so  neglected  her  military  establishments  as  to  have  permitted  brr 
army  to  fall  into  such  a  state  of  inefficiency  for  immediate  service, 
could  scarcely  be  counted  upon  as  a  military  power  capable  of 
promptly  taking  part  in  a  great  territorial  war,  and  of  immediately 
sustaming  and  vmdicating  the  lofty  tone  which,  without  reBectin^ 
upon  our  very  limited  military  means,  the  Government  of  this 
country  so  nobly  assumed,  and  the  spirit  of  the  nation  so  srnc- 
rously  and  congenially  re-echoed,  at  the  breaking  oat  of  thi« 
great  war. 

Under  these  very  disadvantageous  and  inauspicious  cimim- 
stances,  with  respect  to  the  small  amount  of  our  effective  mili- 
tary force,  and  the  late  period  of  the  season  at  which  it  was 
so  far  equipped  as  to  be  able  to  take  the  field,  tlie  allied  army, 
deeply  impregnated  with  the  seeds  of  disease,  and,  had  it  even 
been  m  an  efficient  sanitary  state,  not  numerically  strong  enough, 
particularly  in  cavalry,  to  ensure  success,  entered  on  the  arduotts 
service  in  which  it  is  now  engaged,  the  object  bein^  to  besiegr, 
capture,  and  destroy  the  great  fortress  and  navid  arsenal  of 
Sevastopol. 

There  never  was  a  case  in  which  a  siege  required  to  be  under* 
taken  with  greater  regard  to  the  relative  strength  of  the  liesieirrd 
and  besieging  armies,  and  to  the  quantity  as  well  as  qualit)  of 
their  siege  artillery — never  one  in  which  a  ^reat  ouperiority  of 
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the  investing  army  over  the  forces  forming  the  garrison  of  the 
place  was  so  imperative.  In  estimating  the  amount  of  force  re- 
quired to  besiege  and  capture  Sevastopol,  regard  should  have 
been  had  to  the  important  fact  that,  in  its  local  character  as  a 
military  position,  that  town  is  a  vast  fortress  situated  on  bdth 
sides  of  a  long  liarbour  resembling  a  very  broad  river,  and  of 
which  the  northern  side,  occupied  by  the  citadel,  is  elevated  above 
the  southern  part.  The  place  belongs  therefore  to  the  category 
of  a  fortress  divided  into  two  portions  by  an  unfordable  river,*  in 
.  which  case  the  divisions  of  the  investing  corps  would  be  prevented 
from  mutually  assisting  each  other.  To  invest  such  a  place  there 
is  required  an  army  twice  as  strong  as  would  suffice  if  no  such 
obstruction  to  intercommunication  and  mutual  support  existed. 
In  this  case  also,  the  enemy  keeping  the  field  with  a  numerous 
army  of  observation,  a  strong  and  very  extensive  line  of  circum- 
vallation  would  be  necessary. 

With  respect  to  the  means  of  defence,  with  which  it  is  well 
known  that  Sevastopol  was  plentifully  provided, — Here  is  a  vast 
naval  arsenal  already  well  fortified,  and  capable,  from  the  time 
of  being  menaced  with  an  attack,  of  being  greatly  strengthened 
iu  its  works  and  its  garrison :  it  possessed  enormous  quantities 
of  ordnance  and  ammunition,  which  had  been  accumulated  in  its 
magazines ;  and,  exclusive  of  the  artillerymen  attached  to  the 
ordnance  of  the  place,  it  had  the  power  oi  drawing  from  the  fleet 
in  the  harbour  vast  numbers  of  well-trained  naval  gunners,  all  of 
whom  could  be  rendered  available  for  manning  the  artillery  during 
the  progress  of  the  siege. 

No  operation  in  war  may  be  depended  upon  with  so  much  cer- 
tainty as  the  siege  of  a  fortress,  provided  it  be  undertaken  with 
sufficient  means  and  be  skilfully  conducted  ;^  but  no  measure  is  so 
disastrous  as  the  undertaking  of  a  siege,  as  was  the  case  with  that 
of  Burgos,  at  which  the  author  served,  in  1812,^  without  the  requisite 
strength  in  men  and  materials.  The  attacking  force  should  be  suffi- 
ciently numerous  to  invest  the  place  on  every  accessible  ^de,  so 
that  nothing  may  be  able  to  get  in  or  out,  and  it  should  be  equal  in 
amount  to  about  five,  and  never  less  than  three,  times  the  garrison : 
there  should  be,  moreover,  in  the  field  a  covering  army,  of  which  a 
large  portion  should  be  cavalry,  in  order  to  protect  the  operations 
of  the  siege,  and  prevent  them  from  being  interrupted  by  an  army 


*  "  Une  placo  partag^e  par  une  riviferc  non  giwfable  exigc  le  double  phis  do 
forces  pour  son  investisscment  qu*une  place  autour  de  laquelle  des  communi- 
cations facilcs  permettent  a  tous  los  coips  qui  en  forment  rinvestissement  de 
s'entrc-secourir  promptement." — Bousmard,  Essai  General  de  Fortificatiint^ 
liv.  i.  chap.  ii.  p.  65. 

*»  Napier,  *  History  of  the  Peninsular  War,'  vol.  iv.  p.  470. 

""  lb.,  vol.  V.  p.  3C9. 
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of  observation,  which  the  enemy  may  bring  up  while  they  are 
being  carried  on.  The  allied  army  in  the  Crimea  found  itself 
manifestly  inadequate  to  the  accomplishment  of  the  object  in  view, 
and  even  the  victory  on  the  Alma  rendered  it  still  less  able  to 
compete  with  the  overwhelming  power  of  its  opponent&  The 
allied  commanders  were  then  compelled  to  come  to  a  determina- 
tion on  which  side,  the  northern  or  the  southern,  Sevastopol 
should  be  attacked :  on  both  at  once  they  could  not  act.  The 
northern  side  is  strongly  fortified ;  the  Russians  held  a  formidable 
position  on  the  Belbec  river,  and  no  shelter  for  the  ships  could  be 
afforded  on  that  part  of  the  coast ;  there  was  no  place,  in  fact, 
convenient  for  landing  the  siege-train,  or  for  establishing  a  secure 
point  of  communication  between  the  army  and  the  fleet,  which  at 
that  late  season  could  not  be  expected  long  to  lie  at  anchor  on 
the  open  sea.  On  these  accounts  it  was  promptly  determined  to 
abandon  the  precarious  base  of  operations  north  of  Sevastopol ; 
and  to  turn  the  enemy's  positions  on  the  Belbec  and  the  nortnem 
heights,  by  a  flank  march  to  the  south,  in  order  to  establish  in 
Balaklava  Bay  a  new  base,  from  which  the  attack  might  be  made 
on  the  southern  heights. 

To  invade  the  Crimea,  an  integral  portion  of  the  Russian  em- 
pire, and  lay  siege  to  Sevastopol  at  that  late  period  of  the  season, 
and,  as  has  been  already  observed,  with  an  army  deeply  impreg- 
nated with  the  seeds  of  disease,  was,  in  the  opinion  of  the  author, 
a  desperate  and  dangerous  operation,  undertaken,  it  is  said, 
contrary  to  the  judgment  of  an  eminent  engineer,  whose  opinion 
should  have  ruled,  but  who,  when  that  determination  was 
taken,  did  all  in  his  power  to  meet  the  difficulties  of  the 
case  by  recommending,  as  a  matter  of  necessity,  to  abandon 
the  base  north  of  Sevastopol,  whose  communications  with  the  sea 
had  at  that  late  period  of  the  year  become  precarious,  and 
to  seize  upon  some  bay  south  of  the  place,  in  which  a  secure 
base  might  be  established^-^  change  of  position  which,  under  the 
difficulties  in  which  the  allied  army  was  placed  from  insufficiency 
of  force,  was  apparently  the  best  measure  that  could  be  adopted 
under  such  circumstances ;  and  this  very  critical  movement  was 
gallantly  and  successfully  accomplished  by  a  somewhat  hazardous 
march  of  the  whole  army. 

It  is,  however,  much  to  be  regretted  that,  from  want  of  sufficient 
force,  it  should  have  been  necessary  to  abandon  the  line  of  opera- 
tions by  which  the  place  was  at  first  approached,  and  on  which, 
at  the  Alma,  the  army  covering  Sevastopol  in  that  direction  was 
defeated.  The  battle  was  a  brilliant  deed  of  arms,  most  honour- 
able to  the  allies ;  but,  in  consequence  of  the  change  of  plan,  it 
must  be  allowed  tliat,  except  in  its  moral  effects,  it  was  fruitless, 
and  in  some  important  respects  disadvantageous.     In  laying  siege 
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Ui  S»va5top)U  it  may  nafely  1k»  a.-M»rtod,  that  the  mosit  aihan- 
tam^^'*!**  |x>int  of  attark  wa.4  the  northern  t^ide ;  then*  the  urouiul 
!.•«  iiit»^t  elevated,  and  the  lar^e  (x^taut'ial  work  on  its*  Miniuiit  is 
}l»  citaiK*!  and  the  key  of  tlie  phice.  '^hi^  taken,  the  'I\*h*iniiph 
aimI  \\'a>D  batterii*>  on  the  northern  hei^ht>.  Fort  (.oiu^tantuie  and 
the  forts  wlow,  biMii^  eommanded  and  attacked  in  n*venH\  mii^t 
ha%e  !«iion  fallen  ;  while  the  town,  diKkis  an^onal,  and  barracks 
on  tlie  .*smth  ^ide  of  the  har)M>ur  would  he  at  the  mercy  of  the 
alli«*i^  who,  liy  the  fire  of  tht*ir  liattt^rieit,  mi^ht  have  entin*ly 
dtMnAffl  them  all ;  when*Aj«,  by  attackin^^  the  placv  from  the 
Miutb,  the  enemy  holdiuf^  the  northern  heitjlit^s  althoiiiHi  the 
work^  on  the  crvA  of  the  M>uthem  heights  should  U*  breachi^d  and 
taken,  the  town,  the  ImnIv  of  tlie  place,  with  its  dockn  and  arsenalis 
will  nt>t  U*  tenable  by  the  U'»ie^en»  till  the  in^*at  work  on  the 
tKirtU'm  ^id4^  and  all  it.<«  defeii>ive  de|H*ndencii*is  ^hall  liave  Uvn 
taken ;  and  tli«'.»i%  mi  doubt,  will  be  im*atly  htn*nf;thencd  U*fon* 
the  allifst  an*  in  a  condition  to  direct  their  attacks^  a^ninM  them. 

The  flank  man  h  of  the  whole  anny  to  the  nnitli  ahainlt»ned  at 
ifocv  to  the  enemy  a  |ii*rfectl}  fnv  communication  U*twiH*n  the 
|iU<v  to  In*  l^•^ic^''rd  and  hix  army  of  oWnration  in  the  (k*ld, 
ami  left  otN*n  their  line*  of  o|ienition  fmm  their  lia.H*  at  Pen*kop ; 
it  di«<*li»9<*<l  the  alarmin;;  fa(*t  tliat,  from  want  t>f  sufficient  fonn*, 
S*%a>to|iol  could  not  In*  ii.««*HttHl  on  every  »ide;  that  the  moat 
ad«antiitr>M»iu  point  of  attack  wan  not  to  U*  attackt*d,  but  tunned  ; 
tiiat  the  eni*mv*s  communication  with  the  Mn»n^>t  portion  of 
the  tomn,  it8  citadel,  its  k(*eii,  and  the  key  of  the  whole  |MM*ition, 
«•!>  to  U*  left  o|M*n  to  hnu ;  and  that,  inMead  of  Uv-iecinj^ 
S*va^to|Mll,  tli<*  allied  anny  was  only  to  attai*k  an  iiitn*ncluHl  |M)^i- 
lion  on  the  naithrrn  lu'iiriiti*,  hUp|M>rted  in  it."*  n^ar  by  the  fttn)iitfei*t 
fratun*  and  mo<t  funiudable  works  ot  the  plan*,  and  o|M*n  to  n*- 
ci*ive  Micmur  or  reihfunenients  to  any  extent ;  al*4»  tliat  iIt  attack 
of  the  plaiv  was  to  U*  carried  on  without  a  co\eriiii;  anny,  dii^ 
t'liM't  fmm  the  lM*3*ie(fliti;  funv,  to  prute(*t  it  from  lN*in^  di-^turU**! 
in  it«  o|M*rationii  li>'  th*'  eneni)  in  the  field,  who  wa>  thu«*  left  in 
dinn't  and  imnu*4ltate  ( onununication  with  a  tete  which  Ih*  miuht 
Mip|Hirt  with  all  his  fon*i*.  The  flank  march  of  the  whole  arm\  to 
ttio  iMiuth  was  theri*fon*  aii  em>r  iti  Mrate^r.eal  M'ienee,  iui|MtM>d 
of  lM*«v^<•itv  niHHi  the  allii^d  couiiiuuHh'rs  l'\  want  of  f:-.ni«T«'al 
»tn*ntfth  to  n*nder  the  at*ark  of  Nv.i/»ti»{)o|  ^.lfe  and  Muvf^ful ; 
and  Mich  emir  can  only  U*  ju-titied  h)  the  al»«M>hite  iiMihiiit)  of 
tin*  army  to  fultil  the  conditiotti*  <in  nhuh  the  ^ietn*  of  a  fiirtn*** 
witli  a  lanfi*  army  of  oliMT^ation  in  th<*  tield  can  U*  Mi(«v}«»ful. 

Had  the  allied  anny  Uvn  ^tnll.i:  en<iu;:h  to  fi'll«*w  no  its  »uint*f«i 
on  the  Alma  b)  tlie  (MVU|int'.oii  of  l)uAank(*i  aiMl  khutoti,  or 
Uakcbi  Sarai,  and  to  in%ei*t  the  place  on  the  n«»rth  with  a  lar^n* 
n-ienc   fon*e    which    atvun-dl)    should    lia%e    bivn   at   la  d.  li> 
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attacking  and  carrying  the  small  intrenched  camp  recently  esta- 
blished by  the  Russians  to  prerent  a  landing  being  made  ^oud  at 
the  mouth  of  the  Belbec  river,  the  state  of  aflhirs  in  the  Crimea 
might  at  this  time  have  been  yery  different  However  formid- 
able the  defences  of  that  camp  may  be,  seaward,  it  migbt 
easily  have  been  taken  by  land,  while  a  part  of  the  allied  fom* 
moved  round  and  gained  possession  of  Balaklava  so  as  to  open 
its  port  to  the  fleet,  the  latter  having  on  board  a  suiRcient 
reserve  to  invest  the  place  on  that  side  also.  To  this  it  may 
be  said,  we  sent  to  the  intended  seat  of  war  the  whole  of  our 
effective  military  force,  and  could  do  no  more.  This  unhappily 
is  true  ;  but  if,  as  the  author  has  always  thought,  and  is  now  rni* 
deniable,  ^^our  all"  was  clearly  insufficient  to  do  our  part  to 
effect  the  purposes  in  view,  all  that  can  be  said  is,  that  so  great 
an  operation  should  not  have  been  undertaken  until  am|^  mcan» 
had  been  provided,  and  not  on  any  account  at  so  late  a  period  €#f 
the  year.  But,  moreover,  if  the  whole  of  our  very  limited  meaiM 
was  not  sufficient  to  enable  us  to  provide  a  contingent  adequate,  in 
the  stipulated  proportions,  to  form  with  our  allies  an  army  fuffi- 
ciently  strong  to  enter  on  a  great  territorial  war  in  an  enemy  V 
country  with  any  fair  prospect  of  success,  how  was  it  then — arnl. 
till  too  late — with  respect  to  reinforcements  ?  WTiere  were  owr 
reserves  ?  No  such  operation  should  ever  be  undertaken  without 
large  reserves  either  at  hand  or  immediately  forthcoming.  Much 
it  may  be  feared  that  those  about  to  be  despatched  from  Englaiid, 
or  collected  from  our  stations  in  the  Mediterranean,  will  not  be 
available  during  this  campaign  to  do  more  than  fill  up  the  f^yt» 
which  pestilence  and  war  have  made  and  are  still  making  in  tho 
ranks  of  the  allied  army.  And  as  to  the  campaign  of  1855! 
Not  the  driblets  which  we  are  now  sending  out,  and  chietiy  of 
newly-raised  men,  will  suffice :  200,000  men  at  least  will  be 
required  to  retrieve  our  affiiirs  in  the  Crimea,  and  to  carry  on 
the  war. 

The  very  first  principle  in  strategical  science  is  to  keep  a 
retreat  open  in  the  event  of  a  fiulure  in  the  object  of  an  opera- 
tion ;  another  is  not  to  undertake  any  military  mea^nire  witiii>ut 
well  considering  both  the  unsuccessful  and  the  surcesBful  iscor. 
No  thought  appears,  in  the  present  instance,  to  have  been  he- 
stowed  on  either  of  these  maxims :  complete  and  speedy  soconw 
was  deemed  certain :  that  Sevastopol  was  doomed  to  fall  no  one 
seemed  to  doubt,  and  failure  in  this  object  was  pronouDonl 
impossible.  The  sad  disappointment  is  now  attributed  to  cauar» 
which,  it  is  said,  could  not  have  been  foreseen — the  strength  of  the 
place,  its  abundant  means  of  defence,  and  the  determined  renstann* 
op|)06ed  by  the  Russian  forces:  yet  all  this  should  hai-r  hrrn 
anticipated ;  it  was,  in  fact,  foretold  by  the  author,  wfaoce  cue 
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lictians  were  founded  on  wbat  military  science  and  experience 
have  taught  him  reapecting  an  enterprise  attempted  in  such 
circomstanoes.  The  following  extracts  firom  a  work  published  by 
the  author  in  1819,  will  senre  to  show  what,  at  Tarious  times 
since  the  invention  of  gunpowder,  have  been  the  consequences  of 
attempting  to  besiege  fortified  places  with  insufficient  means : — 

**  When  Beauvais  was  besieged  by  Charles  the  Bold,  in  1472, 
the  place  not  being  completely  invested,  succours  were  thrown 
into  It,  and  the  king,  who  discovered  his  error  when  it  was  too 
late,  was  obliged  to  raise  the  siege."  (^Observations  on  tlie 
Motives,  Errors,  and  Tendency  of  M.  Camot's  "  Principles  of 
Defence," '  by  General  Sir  U.  Douglas,  London,  1819,  p.  79.) 
The  like  error  was  committed,  and  the  like  result  followed,  when 
llaarlem  was  besieged  by  the  Spaniards  in  1573.  (76.  pi  80.) 
'*  When,  in  1674,  M.  Rabenhaupt,  with  an  army  of  11,000  men, 
besieged  Grave,  in  which  there  was  a  garrison  of  4000  men,  the 
sorties  from  the  place  were  so  frequent,  that,  according  to  M. 
Qnincy,  in  his  *  HUtoire  Mililaire  de  Louh  XI I '. ,'  vol.  i.  p.  iJ87, 
it  was  difficult  to*  pronounce  whether  M.  liabenhaupt  was  the 
assailant  or  the  defender ;  a  circumstance  which  proves  that  an 
error  had  been  committed  in  undertaking  the  siege  with  so  small 
a  force."    (76.  p.  157  c<  9eq.) 

The  investing  force  required  to  attack  such  a  place  as  (iiravo, 
should  not  be  less  than  21,000  men.  The  proportion  roquiriHl  for 
camp  and  other  duties  cannot  well  be  less  thaji  one-tenth  of  the 
whole  army,  which  for  11,000  men,  at  three  reliefs,  is  3300  men  ; 
the  strength  of  the  working  parties,  at  three  relieis,  is  3t»(K) ; 
there  would  remain,  therefore,  only  4100  men  as  the  guard  of  the 
trenches,  which,  at  three  reliefs,  would  furnish  only  l'Mi\  men  to 
oppose  the  sorties ;  and  these  were  no  doubt  made  with  3000 
men.  In  this  calculation  no  allowance  is  made  for  sickr.css  or 
casualties ;  and  all  the  duty  is  supposed  to  be  performed  with 
three  reliefs,  which  no  troops  could  support  except  for  a  verj'  shoit 
time  and  in  fine  weather. 

Numerous  other  instances  of  failures  arising  from  this  error 
may  be  found  in  military  history,  nor  is  it  necensary  to  go  far 
back.  In  the  year  1854  the  Russians  attacked  Silistria  without 
having  invested  it,  and  tried  to  carry  the  place  by  assault,  but 
were  repulsed  with  great  loss.  Omar  Pacha  succeeded  in  throw* 
ing  reinforcements  into  the  fortress,  with  assurances  that  he 
would  qieedily  come  to  its  relief  The  Russians  made  Another 
desperate  assault,  hoping  to  take  it  before  it  should  be  relie\ed ; 
but  the  Turks,  strengthened  by  the  reinforcements  thrown  in, 
repulsed  the  attack,  and  the  Russians  were  comiielkHl  to  raise 
the  siege,  with  a  loi«  of  10,000  men,  who  had  falliMi  during  the 
forty  days  that  it  had  lasted. 


622  NAVAL  GUNNERY.  App.  I. 

How  the  troops  now  before  Sevastopol  have  endured  their 
labours,  and  service  in  the  trenches,  is  a  miracle  in  war.  The 
force  for  guarding  the  trenches  cannot  be  regulated  by  any  pro- 
portional part  of  the  strength  of  the  garrison,  for  the  place  not 
oeing  invested,  that  cannot  be  known  ;  but  this  we  know,  that  the 
men  on  duty  in  the  lines  were  very  nearly  half  the  eflFective  strength 
of  the  division  that  furnished  them  ;  and  that  a  very  large  portion 
of  those  who  so  heroically  repulsed  the  attack  of  tne  5th  of  No- 
vember, had  just  left  their  night's  duty  in  the  trenches. 

The  force  required  for  guarding  the  trenches  should  not  be  less 
than  three-fourths  of  the  strength  of  the  garrison  ;  and  unless  this 
proportion  be  observed,  the  oj)eration3  and  works  of  the  siege  will 
De  continually  exposed  to  be  disturbed  or  destroyed  by  the  sorties. 
Frequent  sorties  from  a  besieged  place  are  strongly  condemned,* 
particularly  in  the  early  stages  of  the  attack,  when  its  works  are 
yet  distant ;  because  even  if  partially  succei^ful,  the  loss  of  one 
man  in  a  place  completely  invested,  is  more  serious  to  the  besieged 
than  six  or  seven  would  be  to  the  besiegers.  But  when  the  garri- 
son is  strong,  and  the  besieging  army  inadequate  to  the  enter- 
prise (which  is  the  case  in  the  attack  of  Sevastopol,  it  not  being 
invested),  this  maxim  is  reversed:  the  loss  of  one  man  to  the 
allied  army  was  far  more  serious  to  it  than  a  much  greater  loss 
to  the  defenders  of  a  position  which  might  be  strengthened  to 
any  extent  commensurate  with  its  force  in  the  field.  Under  these 
circumstances  the  Russians  did  right  to  make  frequent  sorties, 
and  to  resort  to  operations  of  active  defence  which  they  could  not 
have  done  had  the  place  been  invested.  In  these  attacks,  though 
most  gallantly  repulsed,  the  allied  array  has  sustained  far  greater 
loss  than  in  prosecuting  the  operations  of  the  siege  ;  and  this  is  a 
penalty  paid  in  precious  blood,  for  having  undertaken  a  siege  with 
means  so  inadequate  as  to  invite,  and  admit  of,  as  we  see,  those 
retoura  offensifs^  which  under  usual  circumstances  are  as  con- 
demnable  as  impracticable. 

Nothing  could  justify  the  attack  of  Sevastopol  at  that  late  period 
of  the  year  but  the  certainty  of  taking  it  by  a  coup-de-main ;  and 
that  this  was  believed  possible,  and  urged  on  accordingly,  is  clear 
from  the  general  tone  of  the  organs  of  public  opinion,  which  at  the 
commencement,  and  throughout  the  operations  of  the  war,  committed 
the  serious  error  of  underrating  the  force  and  power  of  our  enemy, 
and  of  exaggerating  our  own.  The  author  knew  that  the 
reports  of  the  place  having  been  taken  could  not  be  true,  and  did 
all  in  his  power  to  discredit  statements  which  raised  the  expecta- 
tions of  the  poople  of  this  country  to  the  highest  pitch,  thereafter 
to  occasion  the  most  bitter  disappointment 


Vaulmn,  Traits  do  la  Defense  des  Tlaccs,  p.  100,  Foissac's  Edition. 
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The  southern  heights  may  be  crowned  by  our  batteries,  but 
lodgments  formed  on  the  face  of  the  slope  descending  towards  the 
town,  docks,  and  arsenal  would  be  so  much  exposed  to  the  fire  of 
the  large  octagonal  work  and  of  all  the  batteries  which,  no  doubt, 
have  been  established  on  the  opposite  side,  that  the  occupation  of 
the  place  appears  to  be  utterly  impracticable  without  first  reducing 
the  works  on  the  northern  side;  and  to  effect  this  will  require 
another  siege : — such  is  the  necessary  consequence  of  having 
attacked  the  place  at  the  wrong  side  I 

Viewed  strategically,  the  operation  of  laying  siege  to  Sevastopol 
commenced  inauspiciously :  the  place  is  not  invested,  its  com- 
munications with  the  country,  with  the  army  in  the  field,  and  with 
its  base  are  free ;  succours  and  supplies  to  any  amount  can  be 
thrown  in,  or  taken  out ;  the  defensive  force  in  the  place  is  in 
direct  communication  with  the  oflensive  force  in  the  field.  The 
besiegers  know  not  what  force  they  are  fighting.  The  Russian 
army  of  observation  may  one  day  be  increased  by  large  draughts 
from  a  very  strong  garrison ;  and  assaults  which,  against  a  garrison 
greatly  reduced  in  number,  and  inaccessible  to  any  external  support, 
would  be  followed  by  the  surrender  or  capture  of  the  place,  will 
fail  in  the  event  of  the  garrison  being  strengthened  from  without ; 
whilst  even  if  the  assault  of  the  breaches  that  may  be  made  by  the 
allies  on  the  outworks  of  the  southern  side  be  successful,  this  would 
lead  to  no  such  result  as  would  follow  when  lodgments  are  made, 
or  breaches  opened  on  the  ramparts  of  the  body  of  a  place  inac- 
cessible to  relief,  and  from  which  there  is  no  escape. 

Such  a  place  need  not  and  will  not  capitulate,  attacked  as  it  is, 
however  successful  that  attack  may  be.  The  garrison  cannot  be 
captured  ;  since,  after  making  the  most  determined  resistance,  it  may 
retire  to  the  northern  heights,  or  it  may  evacuate  the  place 
altogether,  and  unite  itself  with  the  army  already  in  the  field,  after 
having  rendered  the  town  uninhabitable,  and  destroyed  all  the 
warlike  stores  it  contains. 

The  bombardment  of  the  17th  October  satisfied,  to  some  extent, 
the  desire  of  the  commanders,  officers,  and  seamen  of  the  fleets  to 
have  an  active  share  in  the  labours  and  dangers  of  the  attack  of 
Sevastopol,  and  to  gratify  popular  clamour  against  the  reserved 

g^sition  in  which  tne  Admirals  wisely  kept  their  fleets,  as  at 
omarsund;  but  that  bombardment  contributed  nothing  to  the 
reduction  of  the  place.  The  co-operation  of  the  fleet  could  only 
be  useful  as  a  diversion  in  favour  of  the  land  attack,  when  the 
army  should  be  prepared  to  assault  the  enemy's  position  at  the 
same  time ;  but  under  existing  circumstances  it  could  produce  no 
such  efiect,  and  the  severe  damage  and  loss  sustained  by  the  ships 
and  their  gallant  crews  was  very  inadequately  compensated  oy 
the  little  injury  they  inflicted  on  the  enemy's  forts  and  seaward 
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batteries,  which  not  being  £sieed  with  granite,  appeared  to  be 
more  severely  damaged  than  at  Bomarsund.  The  safety  of  the 
whole  operation  depends  very  materially  on  the  presence  of  the 
fleets,  and  on  their  ability  to  keep  the  sea,  as  we  shall  find 
hereafter.  The  ships  were  greatly  short  of  guns  and  of  hands. 
The  entrance  to  the  harbour  was  blocked  up  by  the  sunken 
ships,  so  that  the  batteries  which  the  fleets  engaged  could 
neither  be  approached  sufficiently  near,  nor  turned  by  forcing  an 
entrance.  The  effects  produced  by  the  ships  on  the  stone  forts 
were  &r  from  justifying  an  opinion  that  the  fleet  could  have 
attacked  the  place  with  any  prospect  of  reducing  it,  had  not  land 
forces  been  employed  (Art.  332c,  p.  352) :  it  Siows  rather  that 
an  attack  made  by  the  fleet  alone  on  the  seaward  batteries,  how- 
ever gallant  and  successful  it  might  have  been  in  damaging  some 
of  the  defences,  and  dismounting  some  of  the  guns,  would  have 
produced  no  results  commensurate  with  the  losses  sustained  ;  the 
ships  would  have  been  vastly  more  crippled  than  they  were  in 
the  attack  which  actually  took  place,  and  there  can  be  no  doubt 
that  some  ships  would  have  been  entirely  destroyed  and  many 
disabled.  The  severe  effects  produced  by  the  Telegraph  batteries 
and  the  Wasp  Fort,  by  their  plunging  fire,  owing  to  their  eleva- 
tion, and  the  very^  little  damage  they  sustained  by  the  fire  of  the 
ships,  may  well  be  cit^d  as  a  practical  illustration  of  what  is 
stated  in  Art  327  on  the  ^^  command  "  which  coast  batteries  should 
have  over  the  surface  of  the  sea. 

The  French  ships  were  drawn  up  in  line  against  the  forts  on 
the  south  side  of  the  harbour,  and  partly  across  its  mouth  ;  the 
British  ships  were  in  line  opposite  the  forts  on  the  north  side ; 
and  the  Turkish  ships  were  drawn  up  between  them.  The  ships 
were  so  much  underhanded,  in  consequence  of  no  less  than  40()0 
seamen  and  marines  having  been  landed  from  the  fleet  to  serve  at 
the  siege,  that  the  gallant  Admiral  would  not  allow  any  men  to 
be  exposed  on  the  upper  deck  of  the  "  Britannia "  but  his  staff, 
signal-men,  &c.,  and  walked  his  poop,  dictating  signals  for 
the  arrangement  of  the  ships  in  the  order  of  battle.  During 
the  action  a  shell  from  one  of  the  enemy's  batteries  exploded 
close  to  him.  It  was  a  dead  calm,  and  great  difficulty  was 
experienced,  as  well  as  time  lost,  in  moving  the  heavy  sailing 
line-of-battle  ships,  by  steamers  lashed  to  their  sides.  Tliis 
mode  of  propulsion  was  preferred  to  traction  or  towing,  in  order 
to  protect  tne  steamer  from  the  danger  of  being  crippled  by  the 
enemy's  fire ;  but  in  avoiding  the  danger  incidental  to  towing, 
other  difficulties  were  incurred,  which,  together,  show  tliat,  as 
stated  in  Art.  329,  no  vessels  should  be  employed  in  attacking 
land  batteries  but  such  as  possess  steam  power  inherent  in  them- 
selves: for  it  took  an  hour  to  turn  the  "Britannia"  into  the 
proper  position  to  advance  aft;er  her  anchor  had  been  weighed ! 
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Notwithstanding  the  diversion  caused  by  the  fire  of  the 
besiegers'  land  batteries,  considerable  loss,  according  to  Admiral 
Dundas's  Report,  was  sustained  by  the  British  ships  ;  besides  the 
damage  to  their  hulls  from  shells  and  red-hot  shot,  the  masts, 
yards,  and  rigging  were,  more  or  less,  cut  away. 

The  damage  sustained  by  the  combined  fleets  was  caused 
chiefly  by  the  Russian  shells,  which  were  fitted  with  time-fiizes, 
as  those  were  which  they  used  in  the  affidr  at  Sinojpe  (Art.  302, 
pp.  294, 296).  The  "  Albion  "  received  several  shells  close  to  the 
water-line ;  three  entered  her  cockpit,  and  she  was  once  or  twice 
on  fire.  'JThe  ^^  Retribution  "  and  tne  ^'  London  "  had  their  main- 
masts shot  away,  and  being  on  fire,  were  obliged  to  be  hauled  off. 
The  ^^  Queen  "  also  was  forced  to  withdraw,  a  red-hot  shot  having 
set  fire  to  her.  The  "  Agamemnon  "  lay  near  Fort  Constantine, 
and  in  consequence  sufieiid  severely.  The  French  ships  appear 
also  to  have  sufiered  greatly.  The  "Ville  de  Pans,"  while 
engaging  the  Quarantine  Battery,  received  a  sheU  which  blew 
away  part  of  her  poop-deck,  and  killed  and  wounded  a  great 
number  of  men.  These  facts,  extracted  from  the  general  reports 
of  damages,  are  sufficient  to  show  that  the  shells  fired  by  the 
Russians  were  fitted  with  time-fuzes.  Shells  which  struck  pene- 
trated into  the  ships,  and  then  exploded;  and  others  which 
exploded  over  the  ships  without  striking,  could  only  be  time- 
fuzed  shells.  Percussion  fuzes  could  not  burst  their  shells 
without  hitting  a  sufficiently  resisting  part  of  the  ship  to  cause 
explosion ;  nor  could  they  explode  after  having  penetrated.  It  is 
therefore  evident  that  a  great  error  will  be  committed  if  we  per- 
sist in  preferring  percussion  to  time-fuzes  in  shell-firing  against 
ships;*  against  forts  they  are  utterly  useless;  and  the  result  of 
this  bombardment  fully  b^rs  out  what  has  been  constantly 
asserted  by  the  author.     (See  Art.  302,  p.  296.) 

It  is  stated  that,  to  the  last  moment,  the  Russian  guns  (upwards 
of  300)  kept  up  their  fire.  The  efiect  produced  on  the  masonry 
works  is  said  to  have  been  very  small :  the  archings  of  two  case- 
mated  embrasures  were  shaken,  and  these  have  been  since 
repaired.  From  Admiral  Hamelin's  despatch  to  the  French 
Government,  it  appears  that,  after  the  firing  from  the  French  ships 
had  continued  about  an  hour  and  a  half,  that  of  the  Russian 
batteries  opposed  to  them  slackened,  and  the  Quarantine  Batterv 
was  silenced  On  the  British  side,  we  learn  that  towards  dusk 
the  Russians  returned  to  their  guns,  and  that  these  batteries  re- 


•  The  author  learns  from  letters  written  by  a  naval  oflRcer  of  high  rank, 
and  a  distinguished  artillery  officer,  who  were  present  in  the  action  on  board 
a  line-of -battle-ship,  that  the  observations  contained  in  Art.  328,  p.  337,  on 
the  severe  effects  of  shell  firing  with  time-fuzed  shells  upon  ships,  were 
remarkably  verified  in  the  attack  of  the  Russian  forts  at  Sevastopol. 

2   S 
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opened  their  fire  with  considerahle  efiect  upon  the  allied  fleet  In 
consequence  of  the  little  impression  made,  apparently,  on  the  forts, 
when  darkness  was  coming  on,  the  fleets  retired  to  their  anchorage. 

The  loss  sustained  hy  the  Rus^ans  is  not  yet  known;  their 
artillerymen  were  several  times  driyen  from  their  ffuns,  many  of 
which  were  dismounted,  but  as  often  they  resumed  tneir  stations : 
they  appear  to  have  senred  their  guns  well,  and  fired  bar-shot, 
rockets,  red-hot  shot  (Art  300,  p.  291),  and  shells  with  great 
precision. 

The  obsenrations  which  the  author  has  frequently  had  occa- 
sion to  make  on  the  subject  of  the  expedition  to  the  Crimea,  are 
fully  borne  out  by  all  that  has  taken  place  since  the  siege  of 
Sevastopol  commenced.  In  order  to  understand  the  actual  state 
of  the  belligerent  armies,  it  is  necessary  to  observe  that,  on  the 
side  attacked,  the  town  is  fortified  with  a  double  enceinte  of  earth- 
works recently  constructed,  terminating  on  the  east  at  the  head  of 
the  inner  haroour,  from  whence  a  strong  redan  line  extends  north- 
westward, and  ends  on  the  careening  bay.  This  line  encloses  the 
docks,  and  the  camp  of  that  part  of  the  Kussian  army  which  is  in 
immediate  co-operation  with  the  garrison  of  the  town. 

The  besieging  army  occupies  a  development  of  not  less  than 
twelve  miles — the  French,  British,  and  Turkish  troops  extending 
from  Streletska  Bay  on  the  west,  to  the  river  Chemaya  on  the 
east,  and  crossing  the  Balaklava  and  WoronzoflT  roads.  The 
only  ground  on  which  the  approaches  can  be  carried  on,  is  an 
open  plain  about  2200  yards  broad,  between  two  ravines,  one  of 
wnich  leads  to  the  Quarantine  bay,  and  the  other  to  the  inner 
harbour,  which  forms  the  eastern  side  of  Sevastopol.  Stretching 
across  this  plain,  at  1300  yards  from  the  outer  line  of  the  ram- 
parts of  the  place,  the  first  parallel  has  been  formed ;  the  second 
parallel  is  scarcely  400  yards  in  advance  of  the  first. 

A  chain  of  batteries  extending  over  a  line  four  miles  in  length 

forms  a  sort  of  countervallation,  which  is  within  600   yards  of 

he  ramparts  of  the  town  and  the  fortifications  of  the  entrenched 

camp ;  and  several  of  these  batteries  are  armed  with  the  heaviest 

ordnance. 

The  presence  of  a  Russian  army  of  observation  in  the  field  has 
rendered  it  necessary  to  form  a  chain  of  redoubts  and  batteries, 
which  constitute  a  line  of  circumvallation :  these  are  nearly  four 
miles  distant  firom  the  works  of  the  town;  and  immeaiately 
beyond  them  took  place  the  actions  of  the  25th  of  October  and 
the  5th  of  November,  in  which  British  gallantry  was  displayed 
under  very  unfavourable  circumstances. 

The  task  assigned  to  the  besieging  army  is  precisely  that  of 
attacking  a  strongly  intrenched  camp  in  connection  with  a  power- 
ful fortress,  which  is  open  to  receive  supplies  to   an  unlimited 
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amount.  The  allied  army  is,  in  fact,  situated  between  two 
armies,  each  apparently  as  numerous  as  itself;  and  it  has  to  con- 
tend with  the  most  serious  difficulties  from  the  nature  of  the 
ground,  which  is  such  as  scarcely  to  admit  of  trenches  being  dug 
in  it :  its  works  are  incessantly  exposed  to  the  fire  of  a  powerful 
artillery  in  the  massive  casemated  towers  of  the  place,  and  to  the 
numerous  batteries  established  on  the  recently  constructed  lines 
by  which  these  points  of  defence  are  now  covered  and  connected, 
and  harassed  continually  by  the  powerful  army  in  its  rear ;  while 
the  brunt  of  action  has  to  be  borne  by  the  French  and  English 
troops,  who  can  place  little  dependence  on  their  Turkish  allies. 

After  two  months  of  open  trenches,  the  besiegers  have 
not  even  arrived  within  the  distance  at  which  a  practicable 
breach  can  be  made  in  the  works  of  the  place ;  and,  even  were 
such  breach  eflFected,  they  would  only  be  at  the  point  of  com- 
mencing the  most  difficult  and  most  murderous  part  of  the  attack 
in  advance  of  the  third  parallel — the  passage  of  the  ditch  and 
the  ascent  of  the  ramparts.  Nothing  less  than  continuing  the 
approaches  to  the  counterscarp,  and  laying  the  whole  length  of 
the  two  lines  of  rampart  in  ruins,  will  allow  an  assault  to  be 
made  with  any  rational  hope  of  success,  more  particularly  if  there 
should  be  loop-holed- walls  and  stone  casemates  in  the  ditches. 
But,  should  the  rocky  nature  of  the  ground  prevent  the  continu- 
ance of  the  approaches  by  sap,  and  an  assault  be  attempted,  it  is 
plain  that  an  immense  loss,  as  at  Badajos,  must  be  sustained  :  the 
troops  marching  over  a  great  extent  of  open  ground,  will  be 
opposed  in  front  and  flank  by  the  fire  from  all  the  works  of  the 
place ;  and  should  the  remains  of  the  weakened  and  disordered 
columns  arrive  at  the  ditch,  they  would  have  to  attempt  the  passage 
under  a  deadly  fire  of  musketry  and  incendiai'y  missiles,  as  well 
as  of  the  artillery  from  the  flanking-works  of  the  fortress,  all  of 
which,  it  appears,  have  been  vastly  improved,  extended,  and 
strengthened  since  this  protracted  siege  commenced,  and  especially 
whilst  active  operations  against  the  place  have  been  suspended,  or 
prosecuted  with  little  vigour :  all  this  is  independent  of  the  re- 
sistance which  would  be  made  by  the  troops  of  the  garrison, 
strengthened  as  those  troops  would  then  be  by  the  army  encamped 
within  the  lines.  Nor  does  it  appear  that  a  successful  assault  of 
those  outworks  would  enable  the  allied  armies  to  take  and  occupy 
the  town,  nor  open  the  port  to  the  ships  of  the  combined  fleet, 
until  the  commanding  position  on  the  northern  side  shall  have 
been  taken  likewise.  Thus  only  can  the  fortress  and  arsenal  of 
Sevastopol,  and  all  it  contains,  be  captured. 

We  are  taught  by  a  high  authority,*  and  the  precept  is  fully 


Bousmard,  Des  Camps  Betranches  sous  les  Places,  chap.  vii.  p.  224. 
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illustrated  by  what  is  now  passing  before  Sevastopol,  that  the 
most  effectual  mode  of  retarding  the  operations  of  a  siege,  as  well 
as  of  rendering  them  difficult  and  sanguinary  for  the  besieging 
army,  is  to  have  the  place  so  strongly  garrisoned  that  the  defend- 
ers may  be  able  to  make  frequent  sorties  (retours  offenstfs)^  and 
to  be,  moreover,  in  immediate  connection  or  to  have  secure  com- 
munications with  a  strongly  entrenched  camp.  This  is  precisely 
the  state  of  Sevastopol,  which  serves  as  a  grand  tete  to  the 
northern  position  with  its  citadel  and  numerous  other  works  ;  the 
whole  being  open  towards  the  rear,  by  which  reinforcements  and 
supplies  to  any  amount  may  arrive  along  the  great  road  from 
Perekop. 

Very  different  is  the  condition  of  the  Russians  at  Sevastopol 
from  that  of  the  Austrian  army  at  Ulm,  in  1805  :  that  city  bemg 
in  a  position  which  admitted  of  being  surrounded  by  the  French, 
and  far  distant  from  the  army  which  should  have  supported  it, 
was  compelled  to  surrender.  Kather  may  their  circumstances  be 
compared  to  those  of  the  Austrians  at  Olmiitz,  in  1758,  when 
that  city  was  besieged  by  the  army  of  Frederick  II.  On  that 
occasion  General  Thierheim  connected  the  detached  forts  about 
the  place  by  works  of  earthy  so  as  to  convert  the  city  into  a 
strongly  retrenched  camp,  by  which  the  place  was  enabled  to  hold 
out  tul  the  king  was  obliged  to  retire  from  it  {Jamini^  ch.  x.). 
The  state  of  the  allies  before  Sevastopol  is  nearly  similar  to 
that  of  Napoleon  I.  when,  in  1796,  he  besieged  Mantua.  That 
great  general,  finding  himself  in  danger  of  bein^  immediately 
surrounded  by  the  two  armies  which  were  advancing  to  relieve 
the  place,  did  not  hesitate  to  raise  the  siege,  abandoning  even 
his  siege  artillery.  He  threw  his  whole  force  on  each  of  the 
Austrian  armies  in  succession,  and,  in  defeating  them,  he  struck 
the  decisive  blow  which  rendered  him  master  of  the  north  of 
Italy.    {Jomini^  ch.  xxx.) 

Active  operations  against  the  entrenched  position  on  the  southern 
heights  of  Sevastopol  having  been  suspended,  the  safety  of  the 
allied  army  througn  the  winter  is  become  a  matter  of  painful  in- 
terest. After  an  unopposed  landing,  most  skilfully  and  gallantly 
conducted  by  Rear-Admiral  Sir  Edmund  Lyons,  under  the  orders 
of  the  Vice- Admiral  Commanding  in  Chief,  in  the  manner  prac- 
tised at  Aboukir  in  1801  (Art  332,  p.  347  et  seq,),  and  a  series 
of  brilliant  exploits  in  the  field,  in  a  few  short  weeks  the  allied 
array,  disappointed  in  its  expectations  of  speedy  and  complete 
success,  finds  itself  shut  up  and  besieged  in  a  culde-^ae  in  the 
remotest  comer  of  Europe ;  while  large  portions  of  the  fleets 
are  to  be  employed  throughout  the  winter,  in  a  stormy  sea  and  at 
all  risks,  in  conveying  to  the  beleaguered  troops  succours  of  the 
first  necessity,  and  in  which  service  so  many  ships  have  been 
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already  lost.  Here  the  whole  of  the  British  armv,  almost  to  the 
last  man,  must  remain,  depending  for  every  article  of  subsistence 
and  warlike  stores,  as  well  as  of  shelter  from  the  inclemency  of  the 
weather,  on  supplies  sent  from  France  or  England. 

Wliatever  may  be  done  to  provide  for  the  safety,  comfort,  and 
repose  of  the  army  throughout  the  winter,  there  can  be  no  rest 
for  the  fleet.    The  ships  will  have  to  encounter  a  more  formidable 
enemy  than  that  which  menaces  the  land  army,  in  having  at  all 
risks  to  force  their  way  through  a  stormy  sea,  which  cannot  be 
navigated  with  safety  at  this  season,  in  order  to  convey  to  the 
imprisoned  troops  the  supplies  without  which  they  must  inevitably 
perish,  or  be  compelled  to  surrender  to  the  enemy.     As  it  hap- 
pened  in  the  blockades  during    the  war  with  (ranee,  so  may 
It   happen   in   this.     When    the   fleets   shall    be  compelled   by 
the  weather  to  get  as  far  from  the  land  as  possible,  or  run  for 
shelter  to  remote  harbours  of  refuge,  opportunities  will  ofler, 
long  before  the   combined   fleets  can   resume  their  stations  on 
the  coast,  for  the  Russian  steam-ships,  of  which  there  are  many 
yet  unhurt  in  Sevastopol,  to  pounce  suddenly  upon  vessels  freighted 
with  succour,  as  they  attempt  to  approach  Balaklava  Bay.     This 
bay  is  small,  its  ancnorage  is  bad,  and,  from  what  happened  to 
the  ill-fated  '*  Prince,"  it  is  evident  that  it  is  not  easily  accessible : 
thus  serious  interruptions  will  take  place  in  the  arrival  of  supplies 
to  the  allied  arniy  oy  the  only  line  of  communication  with  their 
remote  basics  in  France  and  England.     Those  persons  are  seri- 
ously mistaken  who  assert  that  the  command  of  the  sea  by  the 
fleets  of  Ennfland  and  France  will  alwavs  enable  the  allies  to  con- 
vey  reinforcements  and   supplies   of  every  description   to  their 
respective  armies  in  the  Crimea  with  greater  promptitude  than 
Russia  can   send  troops  tliere  by  lanfl :  but  unless  the  allied 
admirals  be  endowed  with  power  to  '^ride  the  whirlwind  and 
direct  the  storm,"  Uie  contrary,  during  the  tempestuous  months  of 
winter,   will  be    found    to    be    the  fact ; — of   this    too    ample 
evidence  lias  been  afforded  in   the   fearful  wrecks  which  have 
lately  taken  place  on  the  coasts  of  the  Black  Sea.     It  may  indeed 
be  feared  that  reinforcements  will  reach  the  enemy  in  the  Crimea, 
by  land,  with  greater  certainty  than  they  can  be  supplied  to  the 
allies  by  sea  from  England  or  France,  when  snow  and  frost  shall 
have  rendered  steppes  at  present  impassable  with  wheel- carriages, 
easily  and  rapidly  traversed  by  sleys  and  sledges. 

^V  benever  the  allied  armv  shall,  happily,  be  well  fumisluKi  with 
provisions,  stores,  and  comforts  of  every  de>cription  ;  whenever  it 
shall  be  strongly  reinforced,  and  re-emiipped  with  all  the  means 
necessary  to  enable  it  to  res*ume  ofiensive  operations — honM*s 
and  beasts  of  burthen  can  scarcely  be  expected  to  giu^rive  the 
vinter,  from  want  of  forage  and  shelter— tho^'e  o))e^Hion^muHt  lie 
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conducted  in  a  manner  very  different  from  that  which  has  ended  by 
placing  the  army  in  its  present  perilous  predicament.  K  it  be  true, 
as  undoubtedly  it  is,  that  the  capital  error  lay  in  invading  the 
Crimea  with  so  small  a  force,  and  in  besieging  a  strongly-fortified 
place  without  having  previously  invested  it,  a  force  adequate  to  the 
retrieval  of  those  errors  should  be  sent  out ;  but  no  greater  force 
should  be  sent  to  the  southern  side  of  Sevastopol  than  would  be 
sufficient  to  render  the  position  at  present  occupied  by  the  allies 
quite  secure :  rather  it  would  seem  that  a  force  sufficient  specially 
to  invest  and  attack  the  town  on  the  northern  side  should  be  sent 
out.  Eupatoria  should  be  secured :  it  was  useless  as  a  base  point 
when  the  attack  of  Sevastopol  by  the  north  side  was  abandoned,  but 
it  will  be  highly  advantageous  should  an  attack  on  that  side  here- 
after take  place ;  and  effectual  means  should  be  taken  to  prevent 
the  enemy  from  communicating  with  Sev£fetopol  by  the  line  from 
Perekop.  No  siege  should  ever  be  undertaken  in  any  seat  of  war 
till  the  enemy  in  the  field  shall  have  been  defeated,  and  completely 
driven  back  by  the  covering  army  of  the  besiegers,  so  that  the 
operations  of  the  siege  may  be  carried  on  undisturbedly.  This 
might  have  been  done  by  the  allies,  had  the  descent  on  the  Crimea 
been  made  at  an  earlier  season,  with  a  force  larger  and  better  pro- 
vided with  the  means  of  more  effectually  carrying  out  the  object 
of  the  expedition.  An  army  of  70,000  men,  of  such  troops  as 
those  of  the  allies  have  proved  themselves  to  be,  might,  as  the 
Duke  of  Wellington  said  of  his  army  in  Spain,  "  have  gone  any- 
where and  done  anything."  It  would  be  a  great  error  to  land 
all  the  force  that  may  be  provided  for  carrjing  on  the  war  in  the 
Crimea,  in  1855,  at  halaklava ;  and  strategical  combinations  very 
different  from  those  recently  made  must  be  formed  for  the  opera- 
tions of  the  coming  year ;  but  upon  this  subject,  the  author,  for 
obvious  reasons,  declines  to  enter. 

On  contemplating  the  nature  of  the  fortifications  about  Sevas- 
topol, it  may  not  be  out  of  place  to  remark,  that  an  experiment  is 
now  being  tried  for  the  solution  of  the  problem  concerning  the 
means  of  equalizing  the  powers  of  attacking  and  defending  forti- 
fied places.  Since  the  invention  of  gunpowder,  the  superiority 
has  always  been  in  favour  of  the  besiegers ;  for,  whatever  be 
the  resources  of  the  garrison  in  men  and  materials,  they  must 
ultimately  be  exhausted;  but  by  placing  the  artillery  of  the 
fortress  chiefly  in  casemates  of  masonry,  according  to  the  princi- 
ples of  Montalembert  and  the  latest  engineers  of  Germany, 
instead  of  mounting  it  on  ramparts  of  earth,  as  in  the  systems  of 
the  French  schools,  it  is  supposed  by  some  that  the  advantage 
will,  as  in  ancient  times,  be  turned  in  favour  of  the  defendere. 
Hitherto  no  opportunity  has  existed  of  bringing  this  question  to 
the  test  of  experiment 
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conducted  in  a  manner  very  different  from  that  which  has  ended  by 
placing  the  army  in  its  present  perilous  predicament.  If  it  be  true, 
as  undoubtedly  it  is,  that  the  capital  error  lay  in  invading  the 
Crimea  with  so  small  a  force,  and  in  besieging  a  strongly-fortified 
place  without  having  previously  invested  it,  a  force  adequate  to  the 
retrieval  of  those  errors  should  be  sent  out ;  but  no  greater  force 
should  be  sent  to  the  southern  side  of  Sevastopol  than  would  be 
sufficient  to  render  the  position  at  present  occupied  by  the  allies 
quite  secure :  rather  it  would  seem  that  a  force  sufficient  specially 
to  invest  and  attack  the  town  on  the  northern  side  should  be  sent 
out.  Eupatoria  should  be  secured :  it  was  useless  as  a  base  point 
when  the  attack  of  Sevastopol  by  the  north  side  was  abandoned,  but 
it  will  be  highly  advantageous  should  an  attack  on  that  side  here- 
after take  place ;  and  effectual  means  should  be  taken  to  prevent 
the  enemy  from  communicating  with  Sevastopol  by  the  line  from 
Perekop.  No  siege  should  ever  be  undertaken  in  any  seat  of  war 
till  the  enemy  in  the  field  shall  have  been  defeated,  and  completely 
driven  back  by  the  covering  army  of  the  besiegers,  so  that  the 
operations  of  the  siege  may  be  carried  on  undisturbedly.  This 
might  have  been  done  by  the  allies,  had  the  descent  on  the  Crimea 
been  made  at  an  earlier  season,  with  a  force  larger  and  better  pro- 
vided with  the  means  of  more  effectually  carrying  out  the  object 
of  the  expedition.  An  army  of  70,000  men,  of  such  troops  as 
those  of  the  allies  have  proved  themselves  to  be,  might,  as  the 
Duke  of  Wellington  said  of  his  army  in  Spain,  "  have  gone  any- 
where and  done  anything."  It  would  be  a  great  error  to  land 
all  the  force  that  may  be  provided  for  carrjdng  on  the  war  in  the 
Crimea,  in  1855,  atfialaklava;  and  strategical  combinations  very 
different  from  those  recently  made  must  be  formed  for  the  opera- 
tions of  the  coming  year ;  but  upon  this  subject,  the  author,  for 
obvious  reasons,  declines  to  enter. 

On  contemplating  the  nature  of  the  fortifications  about  Sevas- 
topol, it  may  not  be  out  of  place  to  remark,  that  an  experiment  is 
now  being  tried  for  the  solution  of  the  problem  concerning  the 
means  of  equalizing  the  powers  of  attacking  and  defending  forti- 
fied places.  Since  the  invention  of  gunpowder,  the  superiority 
has  always  been  in  favour  of  the  besiegers;  for,  whatever  be 
the  resources  of  the  garrison  in  men  and  materials,  they  must 
ultimately  be  exhausted;  but  by  placing  the  artillery  of  the 
fortress  chiefly  in  casemates  of  masonry,  according  to  the  princi- 
ples of  Montalembert  and  the  latest  engineers  of  Germany, 
instead  of  mounting  it  on  ramparts  of  earth,  as  in  the  systems  of 
the  French  schools,  it  is  supposed  by  some  that  the  advantage 
will,  as  in  ancient  times,  be  turned  in  favour  of  the  defenders. 
Hitherto  no  opportunity  has  existed  of  bringing  this  question  to 
the  test  of  experiment 
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